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1

Our invention relates to the art of facsimile

telegraphy and its purpose is to provide novel
‘systems and apparatus for simplifying and facili-
tating the delivery of transmitted messages,
whereby this service is not only speeded up but
made more economical.
. It is generally known that telegrams received
at the central office of a city are teletyped to the
various branch offices from which delivery of the
messages is made by messenger boys. Each tele-
gram is sent from the central office to that branch
office which is niearest to the address of delivery.
The area covered by a branch office is usually ex-
tensive, especially in -communities of private
homes, so that a messenger boy often has to
travel miles to deliver a telegram. Even with
the familiar bicycle this trip may take a long
time.

It frequently happens that, while a boy is out
on a delivery errand, the branch office receives
8. telegram to be delivered in the very neighbor-
hood where the boy has already gone. So, when
the boy goes back to the office, he has to g0 over
the same route again to deliver that other tele-
gram. The same remarks apply to a branch
office employing several boys, each of whom is
assigned to a certain section of the territory
served by that office.

Thus we see the delays and waste of time in
the delivery of telegrams under that ancient
system. Such delays not only increase the cost
of the delivery service to the telegraph company
but also lower the efficiency of telegraphic com-
munications, where speed is the essential thing.

To overcome the foregoing objections and
problems in telegraph service we have devised
novel means for making the delivery of tele-
grams faster and more economical. We accom-
plish this object by a facsimile telegraph system
adapted for operation over a radio ecircuit and
employing one or more mobile receiving units to
which the messages are facsimiled from the
central office for direct delivery to the addressees.

In brief outline, this is the way our system
works in a large city. We equip the required
number of automobiles (depending on the size
of the area to be served) each with a radio re-
ceiver and a facsimile recorder operatively con-
nected to the radio receiver through a selector
and the necessary circuits. The selector on each
car makes & recording mechanism operative only
when a particular starting frequency is picked
up by the radio receiver of that car. Each auto-
mobile thus equipped covers a specified section
of the city. The central telegraph office has one
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or more facsimile transmitters connected to a
radio transmitter and there is a selector switch
for sending the desired starting frequency over
the radio transmission circuit. The operator at
the central telegraph office knows the starting
frequency of each car and also knows which car
is assigned to each section of the city.

Suppose a telegram received at the main ofiice
is directed to an address in the section covered
by car No. 3. The central operator first adjusts
the selector switch to send out the proper fre-
quency for the desired car, which is thereby
placed in operative condition for facsimile re-
ception. Then by pushing a button the operator
at the main office starts the facsimile transmis-
sion of the message, which is automatically re-
corded by the selected mobile mechanism. The
operator of the car drives to the given address
and delivers the telegram. The recording time
for a telegram is about a minute and the ma-
chine automatically shuts down at the close of
the recording cycle, ready for the next message.

As fast as the telegrams are received at the
main office they are facsimiled to the mobile
recording units, which may be on the move all
the fime within their respective districts, receiv-
ing and delivering messages. The recording
mechanism operates automatically, so that mes-
sages can be sent to a car at at any time, no
matter whether the car is moving or standing
still, or whether the messenger is in the car or
has left it to deliver a telegram. There is thus
no delay and loss of time in the delivery of tele-
grams.

In a preferred embodiment of our mobile
facsimile system we provide each car with radio
telephone equipment, so that the central operator
and the car messenger can carry on a two-way
conversation if necessary. This enables the cen-
tral operator to telephone suitable information
to any car, such as the address of an incoming
telegram, so that the car can be on its way to
the delivery address while the telegram is being
recorded. Further, when a car messenger accepts

an outgoing message from a customer, he tele-

phones it at once from the car to the main office
for transmission to its destination. In this way
the time of transmission and delivery of the
message is reduced still more, thereby further in-
creasing the efficiency and economy of tele-
graph communication.

As indicating the flexibility of our telegraph
transmission system, several cars may be as-
signed to a particular district in which a heavy
message fraffic is expected for a certain time,



2,672,503

"

o
as during a holiday period. These ecars, which
are in effect roving telegraph offices, may he
parked in various spots over the district, and as
fast as telegrams are received by the cars they
are delivered to the addressees.

A practical embodiment of our invention as
actually built and operated is shown in the ac-
companying drawings, in which:

Fig. 1 represents a diagrammatic outline of
our radio facsimile system as a whole;

Fig. 2 is a front elevation of the fascimile
transmitter used in our system; '

Pig. 3 shows a bail employed in the operation
of the transmitter scanning mechanism;

Fig. 4 is a side view of the transmitter look-
mg along section line §—4 of Fig. 2;

Fig. 5 is a rear view of the transmitter;

Pig. 5A shows the bail of Fig. 3 with a dif-
ferent mounting;

Fig. 6 is a top view of the transmitter;

Figs. 7 and 8 are sectional plan views taken re-
spectively on lines T—T and 8—8 of Fig. 2;

Fig. 9 is a perspective view of the scanninz car-
riage frame in the transmitter;

Fig. 10 is a perspective view of the light shield
mounted on-the transmitter scanninz carriage;

Fig. 11 shows the front interior of a standard
automobile equipped with a facsimile recorder
and other apparatus of our system;

Fig. 12 is a front view of the support which is
fastened to the footboard of the car and on which
the recorder is mounted;

Fig. 13 is a section on line 13—{3 of Fig. 12;

Fig. 14 shows a side view of the recorder sup-
port in normal horizontal position;

Fig. 15 shows the support in collapsed condi-
tion;

Fig. 16 is an enlarged front view along the
line 16—16 of Fig. 14;

Fig. 17 is a cross section on line {1—I{71 of Fig.
16;

Figs. 17A and 17B show details of the fasten-
inz device used in the other figures on that
sheet;

Fig. 18 represents a front view of the recorder
with a section through the base;

Fig. 18A is a section on the line {8A—18A of
Fig. 18;

Fig. 19 is an enlarged view on line {919 of
Fig. 18 showing the magnetic phasing device for
the stylus shaft;

Fig. 20 shows a rear view of the recorder;

Fig. 21 is a flat view of the flexible wrapper
used in the recorder for holding a blank in re-
cording position; '

Fig. 22 is a top view of the recorder;

Fig. 23 is an enlarged view of the stylus shaft
mounting sectioned on line 23—23 of Fig. 22;

Fig. 24 shows the recorder as viewed from the
left end;

Fig. 25 is a right-hand view of the recorder;

Fig. 26 is an enlarged front view of the wrapper
and certain parts of the operating mechanism
connected thereto, the upper portion of this
figure being a section on line 26-—26 of Fig. 27;

Fig., 27 shows the movable forward end of
the flexible wrapper on an enlarged scale;

Fig. 27A shows a bottom view of the wrapper
operatinz lever;

Fig. 27B is a detailed sectioned on line 21B—
27B of Fig. 26;

Fig. 28 represents a transverse section on line
28—28 of Fig. 18 lookin7y from right to left;

Fig. 29 is a view along section line 2929 of
Fig. 28 looking from left to right;
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Fig. 30 is.a sectional view lengthwise through
the recording mechanism;

Fig. 31 shows a cross section on line 31—34
of Fig. 30;

g, 32 is a view similar to Fig. 31 showing the
blank folding wrapper in closed - position for
recording;

Fig. 33 shows a detail of the connections that
operate the wrapper;

Fig. 34 shows the rear side of the stylus carry-
ing disk;

Fig. 34A is an enlarged end view of the stylus
mounting; ’

Fig. 35 is an enlarged sectional view on the
angular line 35—35 of Fig. 24, showing the driv-
ing connections that operate ths stylus shaft and
the paper feed roller of the recorder;

Figs. 36 and 37 illustrate different positions
of the cam assembly that controls certain auto-
matic operations of the recorder;

Fig. 38 shows details of the paper feed mecha-
nism;

Fig. 39 shows certain connections operated by
the cam assembly of Fig. 36; :

Fig. 40 is a diagram of the transmitter cir-
cuits; and

Figs. 41 and 42 together represent the circuits
of the recorder.

General operation (Fig. 1)

Before proceeding with a -detailed description
of the apparatus and circuits involved in this
system, let us look at Fig. 1 to get a general idea
of how the system works.

Suppose we take a city which has been divided
into three districts for the expeditious delivery
cf telezgrams under our system. Each distriet
is covered by an automobile equipped to receive
facsimile telegrams sent out by radio from the

0 central office.

The equipment at the central office or sending
station includes a faesimile transmitter 12, &
radio transmitter 13, a radio receiver 14, a se-
lector switch 15, and a two-way telephone set
{6. The radio units may be located at a distance
from the main office, even miles away, but we
regard them as parts of the sending station ap-
paratus. :

The equipment provided on each car for com-
munication with the sending station comprises a
facsimile recorder 117, a radio receiver 18, a radio
transmitter {9, a combined amplifier and selector
unit 20, and a two-way -telephone -set consist-
ing of a microphone 2i and a loud speaker 22.
The mounting of these parts on the car-will be
described later,

The selector unit of each car is a band-pass
filter that responds only to a certain frequency
which is different for each car and is determined
by :the position of the selector switch (5 at the
sending station. Thus, if the operator at the
main coffice wants to send a telegram to.car No. 2,
he adjusts the selector switch 5 to position No.
2. The other positions of the selector switch are
for cars 1 and 3, respectively. ' It will be under-
stood, then, that only the particular car selected
by the switch 15 will have its recorder {7 made
cperative to receive a transmitted message.

Suppose the attendant at the main office has a
telegram to be delivered in the area served by
car No. 2. He first moves the switch (3 to posi-
tion No. 2 whereby the radio transmitter {3 sends
out a steady tone of the particular freguency
assigned to that car. - Although this frequency is
received by all three cars, only the selector .unit
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of car No. 2 will respond and put this car into
operative communication with the sending sta-
tion.

Having selected the desired car, the attendant
at the main office inserts the message in the fac-~
simile transmitter and presses a start button,
whereupon facsimile signals of the scanned mes-
sage are automatically sent over the radio cir-
cuit. These signals are received by the recorder
1T of car No. 2 and automatically recorded in
facsimile. The operator of the car at once drives
to the address on the received telegram. and
delivers it. :

The attendant at the main office may first talk
to the car operators or messengers over the radio
telephone 16 before setting the selector switch 5.
This telephoned announcement will come
through the loud speaker 22 of each car and may
contain instructions to one or all of the car
messengers. For example, the main office at-
tendant may inform the operator of car No. 1
that a message bearing a certain address is about
to be facsimiled to him. The operator of that car
immediately starts for the given address and he
may even get there before the telegram is com-
pletely recorded.

To give another instance of the practical ad-
vantages inherent in our system, suppose the
main office receives a flood of telegrams for de-
livery in the district covered by car No. 1 which
alone is incapable of coping with the situation.
The attendant at the main office may then tele-
phone to one or more of the other cars to proceed
to district No. 1 and help out in the prompt
delivery of messages.

Each car operator or messenger can get in
touch with the main office by telephone whenever
necessary. Such occasions may arise, for ex-
ample, when the recorder is temporarily discon-
nected, as for replacing a worn stylus or putting
in a new roll of paper. The central office ai-
tendant will then refrain from sending 2 message
to that car until he gets the go-ahead word.

During operation of the facsimile transmitter,
the telephone apparatus in our system is auto-
matically disabled so as to make it impossible to
interfere with the transmission and recording of
facsimile signals. How that safeguard ig brought
about will be explained in due course.

The mobile units of our system operate as local
telegraph offices not only for receiving telegrams
from the main office but also for accepting tele-
graph messages from customers. Such messages
will be instantly telephoned in to the main office
by the car messenger. It will be seen then that
speed and economy of telegram deliveries is the
big achievement of our novel facsimile system.

The facsimile transmitter at the main office
(Figs. 2 to 10)

In the broader aspect of our invention any
bractical design of facsimile transmitter may be
used at the main office. The machine shown in
Figs. 2 to 10 is especially suitable for our system
and involves various features of novelty, as we
shall point out. However, we would have it
understood that our system as a whole is not
restricted to this particular construction of fac-
simile transmitter.

The main supporting frame of this machine is
a casting which comprises a base 23, a front post
24 and a side post 25. The base is hollow and
provides a shallow chamber 25 to accommodate
certain driving connections and other parts, as
will appear later. The top of base 23 has a large
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irregular hole 23’ (see Fig. 8) cut oub to provide
ample space for the passage of various parts into
the chamber 26.

A U-shaped bracket 27 (Fig. 2) having upper
and lower arms 28 and 29 is fastened to the up-
right 25 by screws or bolts 308, with the lower
horizontal arm 28 preferably resting on the base
23. The arms 28 and 29 are in vertical align-
ment and constitute bearings for supporting a
rotary shaft 3t which carries a transparent
cylinder 32, usually made of glass or Lucite. The
shaft 31 has a tapered upper end 33 (Fig. 4) on
which are tightly fitted a disk 34 and g screw
threaded ring 5. A screw 36 locks the assembled
parts 34 and 35 to shaft 8{ as a mounting for
cylinder 32 which is simply serewed to the ring
38, as shown at 37. The bottom edge of the
cylinder rests on the disk 24.

The upright cylinder 32 is open on top for the
insertion of telegram sheets 38 which are to be
optically scanned for facsimile transmission.

. These sheets are of standard size and each bears
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& black mark 38’ called a phasing mark which
is scanned in advance of the message to condi-~
tion the connected receiver. The use of these
phasing marks is a matter of common knowledge
among facsimile engineers and requires no fur-
ther explanation here. The inserted sheet 38
rests on the ring 35, as can be seen in Fig. 4,
A small synchronous motor 38 (Fig. 2) rotates
the cylinder 32 at constant scanning speed
through a reduction drive comprising a worm
pinion 48 on the motor shaft and a worm gear
4! on shaft 3l. The motor is mounted on a
plate 42 (see Fig. 8) which is fastened by screws
43 to the top of base 23. :

A bracket consisting of g tall angular upright
44, a top plate 45 and a bottom plate 46 (Figs.
2 and 5) is secured to the side post 25 by screws
or bolts 47. Fig. 7 shows how the angle bhar 44
fits around the rear corner of the post 23, For
the construction of the bracket plates 45 and
46, see Figs. 6 and 8, respectively. In some cases
the bracket 44—45—48 can be cast integral with
the base 23. This bracket, as we shall now de-
scribe, constitutes the main support for the op-
tical scanning mechanism of the machine,

The bracket plates 45 and 45 support a pair
of fixed vertical rods 48 and 49 and also support
a rotary screw shaft 58, The relative disposi-
tion of these three vertical members is clear from’
the plan views of Figs. 7 and 8 whers it is seen
that the rod 48 and the shaft 50 are arranged
side by side while the rod 29 is to the rear. The
screw shaft 53, usually called the feed serew,
extends through the bottom plate 43 into the
basge chamber 28, as shown in Figs. 2 and 4,

The cylinder shaft 31 likewise projects at its
lower end into the base chamber 28 (Fig. 2) and
carries a pinion 5{ which meshes permanently
with a large gear 52 on the foed screw 50. TIn
this way the synchronous motor 28 which drives
the cylinder shaft 31 simultaneously operates the
feed screw 58 at properly reduced speed. Dis-
posing of the gears 51 and 52 in chamber 26
permits a more compact arrangement of the
parts mounted on base 23.

The function of the feed screw 58 is to move
the optical scanning mechanism slowly down
along the cylinder 32 during facsimile transmis-
sion. The various parts that make up the scen-
ning mechanism are mounted on g carriage which
is designated as a unit by the letters SK. The
seanning carriage has a frame 53 which, as best .
shown in Fig. 9, is a U-shaped piece of sheet
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metal with a front plate 54, a short side 56 and
a long side 56, both sides extending rearward.
A tube or sleeve 57 is secured in the front plate
54 by screws 58 or otherwise, and this sleeve
surrounds the fixed rod 48 in a smoothly sliding
fit. A strap 59 (Fig. 7) secured to the side ‘56
of the carriage frame 53 holds the latter in slid-
able contact with the rear guide rod 49, which
thus keeps the frame from twisting or wobbling
as it slides up and down.

As shown in Figs. 4 and 7, on the slidable car-
riage frame 53 are mounted the usual parts re-
quired for optical scanning, namely, an exciter
lamp 60, a condenser lens tube 81, a pickup lens
tube 62, a photocell unit 63, a light chopper disk
64, and a small motor 65 for operating the
chopper disk. The exciter lamp 60, the con-
denser tube 61 and the pickup tube 62 are all
mounted on the side 5% of the frame 53 by means
of suitable brackets 86, 87 and 68, respectively.

The photocell tube 63 is mounted on the rear
end of the long side 56 of frame 53 (Figs. 4 and
7) and extends at right angles to the pickup tubse
62, with the light chopper disk 84 interposed in
the light path that goes to the photocell. The
chopper motor &5 is secured to the front plate
54 by screws 69 (Fig. 2) which pass through holes
10 (Fig. 9) in the plate. The disk &4 requires
no separate mounting for it is fixed on the shaft
of motor 65.

It will not be necessary to describe extensively
the operation of the optical scanning mech-
anism for that is well known to iscsimile en-
gineers. So we need only say that light from

the lamp 60 is gathered by the condenser tubs -

61 and projected as a scanning spot on the sheet
38 in cylinder 32, and from there the iight is
reflected into the pickup tube €2 which sends it
to the photocell §3. The path of the scanning
beam is indicated by the dofted line Ti
4. The light received by the photocell will vary
in  accordance with the tone values of the
seanned sheet and these light variations are
transformed by the photocell into corresponding
electrical impulses. The toothed disk 64 rotates
at. a certain speed to interrupt the light before
it reaches the photoceil and thereby create a car-
rier current of predetermined freguiency.

It is desirable to shield the scanning beam in
its passage from the sheet in cylinder 32 to the
photocell 63.. We do that by a novel form of
shield secured to the frame plaie B4, as shown
in Figs. 4 and 10. This shield, indicated as a
whole by 72, is a piece of black sheet metal com-
prising a vertical front section 18, a horizontal
top section 14 extending rearward, and a hood
15 projecting forward from the front section 73
toward the scanning cylinder 32. 'The hood 78
is riveted to a pair of wings cut out of the plate
13 and bent forward to provide a light opening
1T in the plate. The kottom of hood 75 is open
for the passage of the scanning beam to the
cylinder. The top 74 of the shield lies over the
pickup tube 62 and extends beyond it to the
photocell unit 3. The scanning beam is thus
effectively shielded against stray light rays which
would tend to mar the facsimile signals.

During the scanning operation the cylinder 32
is driven at predetermined high speed by the
motor 39 (usually at 30G0 R. P. M.) while the
scanning carriage SK is fed down slowly by the
rotating feed screw 52 to produce a definite num-
ber of scanning lines per inch (usually 100)
around the sheet in the cylinder. We mention
these figures by way of example because they
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represent standard practice. While the cylinder
shaft 31 and the feed screw 50 are permanently
geared to the synchronous motor 39, the scan-
ning carriage SK is normally disconnected from
the feed screw and it is necessary to have a con-
trollable driving connection for the - carriage.
This we now proceed to describe.

Referring to Figs. 4, 5, & and 9, there i3 an
L-shaped bracket 18 secured to the lower edge
of the carriage frame section 54 by screws 718.
The horizontal arm of bracket 18 extends rear-
ward and carries a fixed pivot pin: or bolt 80
which projects downward. This pin has mount-
ed thereon a pair of spaced ball bearings 81 and
82 between which is supported a plate 83 ar-
ranged to swing about the pin 80, as best shown
in Fig. 8. The plate 83 is cut away to provide
a recess for receiving a half nut 84 which is se-
cured to the plate by screws 85 (Fig. 4). A con-
tractile spring 86 is attached at one end to a pin
87 on plate 83 and at the other end to a suitable
projection 88 on the supporting bracket 18 (Fig.
5). The function of spring 86 is ‘to hold the
half nut 84 away from the feed screw 50, as will

5 be clear from Fig. 8.

Let us now see how the half nut 84 is actuated
into mesh with the feed screw 80. and held in
engagement therewith for the downward move-
ment of the scanning carriage SK. For this de~
soription we shall refer to Figs. 2, 3, 4, 5 and 5-A.
A vertical bail 89 is pivotally supported between
the bracket arms 28 and 29 in any practical
way. In PFig. 2 those arms carry pivot screws
or pins 90 and 91 arranged to enter -holes in
flanges 92 and 93 on bail 89. In some cases we
may use ball bearings 94, as shown in  Fig. 5-A,
for supporting the bail 89. The construction of
this bail, which can be shaped from a piece of
sheet metal, is clearly illustrated in Fig. 3. One
side of the:bail is bent to form an angular ex-
tension 95 which rises above the upper pivot
flange 92 and is spaced laterally-from the pivot
axis of the bail so as to swing through an arc
when the bail is cperated.

As seen in Fig. 8, the extension 95 of bail 88
is in contact with the -half nut mounting 83
which is constantly pressed against the bail by
the spring 86. The contact edge of extension 85
is preferably rounded to reduce- friction. When
the bail is in normal or unoperated position, the
edge 95 forms a stop to held the half nut 84 in
idle position. The bail 89 is operated by a sole-
noid 96 mounted on the base 23. The plunger
97 of the solenoid is connected to a link 98
through a contracting coil spring 99. The link
88 is pivoted to an arm {00 secured to the bail
89 near its lower end.

When the soienoid 96 is energized, the plunger
87 is drawn in and the bail 89 is rocked leftward
(as viewed in Fig. 8) to push the half nut 84 into
mesh with the feed screw 50 and hold it there,
whereby the scanning carriage SK'is moved-down
at predetermined low speed- to scan the sheet in
cylinder 32. The extension 95 of the bail is long
enough to remain in contact with the half-nut
plate 83 during the entire travel of the carriage.
‘When the solenoid is deenergized, the spring 86
instantly restores the half’ nut 84 and the bail
connections to their normal positions, as shown
in Fig. 8. A stop 100" in the path of arm 100
limits the return movement of the parts under
the action of spring 86.

Our novel mechanism for operating the half
nut 84 possesses certain practical advantages
not found in prior devices of that kind. Here-
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tofore the electromagnet for operating the half
nut has been mounted on the scanning carriage
itself. Such an arrangement not only made the
scanning carriage heavier, but required a much
larger carriage. It is desirable in facsimile ma~
chines to have 3 scanning carriage as small and
light as possible.

Referring particularly to the coil spring 99 in
the connections between the solenoid 95 and
the bail 89, we would point-out that this spring
constitutes a resilient link which absorbs any
vibratory movements of the half nut 83 and the
solenoid plunger 91. Vibrations of the half nug
when in engagement with the feed screw 50
would be caused by slight variations in the
threads of the screw, and vibrations of the rlua-
ger occur when the solencid is energized (as in
this case) by alternating current.

Now, it will be seen *that if an entirely solid
connection were used }etween the plunger 97
and the half nut 84, the pluneer vibrations would
affect the driving contact of the nut with the
feed screw. Reversely, if the vibrations of the
half nut were communicated to the solenoid
plunger, the latter would be disturbed in its fully
operated position and the solencid would start
to hum or sing, as the engineers call it. All
these objections are entirely overcome by the re-
silient link 99 which we have shown as a con-
tractile coil spring but which may take other
practical forms.

The release of the half nut 84 from the feed
screw 58 occurs automatically when the carriage
is-at the end of its downward travel, as will be

fully explained later on. The released carriage 2

is instantly pulled up to its initial or starting
position by a spring drum 10¢ mounted on the
top plate 45 by screws {02 (Figs. 5 and 6). We
need not show or describe any details of this
spring drum construction for it is a well-known
retractile device. It is enough to say that in-
side the drum is a coil spring tec which the scan-
ning carriage is connected and which is wound
up as the carriage moves down.  ‘The outer end

of the spring in the drum passes through a hole

in the top plate 45 and terminates in a loop 193
(Figs. 4 and 5) which fastensto a hook 104 on the
carriage frame 53. 'The hook {04 is clearly
shown in Fig. 8. 'To absorb the shock and noise
of the returning carriage we put a bumper rihng
105 of felt or rubber on the upper end of rod 48,
s0-that the sleeve 57 strikes the bumper when the
carriage is back to its starting point,.

When the scanning carrisge SK reaches the end

of its downward travel, it opens a switch (5§ s

mounted on the upright 44, as shown in Fig. 5.
The switch 196 hasan operating arm 187 arranged
in the path of a depending strip 188 on the scan-
ning carriage. The strip {08 is adjustably
mounted on the side piece 5§ of the carriageframe
.53, as seen in Fig. 9. The normal distance he-
tween the lower end of strip 128 and the switch
arm 107 is so calculated that the strip will strike
the switch arm at the end of each scanning cycle.

This automatic operation of switch 106 releases s

the solenoid 97 (as will be explained in deseribing
the transmitter civeuits of Fig. 40), and the
‘scanning carriage SK ig disconnected from the
feed screw BS, whereupon the spring drum gt
lifts the carriage to starting position.
As we mentioned before, the cylinder 22 is ro-
tated rapidly for scanning. It is necessary that
- during this operation the inserted sheet 38 be
held firmly and evenly against the inner. cylinder
wall. ‘This ig accomplished in. the. present ma-
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chine by ceylindrical sectors 189 loosely mounted
in cylinder 32, as shown in Figs. 4 and 6. These
sectors or tumblers, as the engineers call them,
arg heavy pieces, usually of brass, resting on the
base ring 35 of the cylinder. A pin 19 project-
ing from the bottom of each tumbler, enters a
hole 112 in ring 85 in a loose fit so that the tum-
blers are free to move radially against and away
from the inner wall of the cylinder. To make
room for the head of screw 38 the tumblers are
cut away at (13, as indicated in Fig. 4.

The combined outer periphery of the assembled
tumblers 188 forms a cylindrical surface 114
which is substantiaily complete angd concentric
with the adjacent wall of cylinder 32 as will be
clear from Fig. 6. It is easy to insert a sheet into
the annular space {15 between the turablers and
the cylinder, especially if the top edge of the
tumblers is rounded off as shown at 116 in Fig, 2.
Upon rotation of cylinder 32 the tumblers move
radially outward by centrifugal force and bress
against the sheet all around, holding it securely
and evenly to the inner wall of the cylinder.
When the cylinder stops, the loose tumblers per-
mit easy removal of the scanned sheet which pref-
erably projects a little above the cylinder to afford

" a finger grip.

The tumblers 189 are put into the cylinder 32
separately and can be taken out one at a time.
To facilitate the insertion and removal of the
tumblers, we provide each with a screw hole (17
on top to receive a serew or other suitable imple-
ment {{8 adapted to form a finger piece (Fig. 2).
By means of this temporary handle it is easy to
lift out a tumbler as well as to adjust an inserted
tumbler until the pin 118 drops into one of the
holes {i2. This added handle feature is the only
hew element we claim in connection with the
centrifugal tumblers 189, which are a part of the
invention set forth in the pending application of
Wise, Parrott and Ridings, Serial No. 650,074,
filed February 25, 1948,

A panel 119 is fixed on top of the posts 24 and
25 by screws 120 and i21, as shown in Figs. 2 and
6. This panel is preferably a piece of insulating
material, like Bakelite, and forms a decorative
plate surrcunding the scanning cylinder 32 which
projects through a circular opening 122 in the
panel. Ttis convenient to mounta push button or
other form of switeh 122 on the panel {19 for
starting the transmitter. What happens when
the push button 123 is operated will be fully ex-
plained in the description of the transmitter cir-
cuits in Fig, 40, :

In the complete machine we use a cover for con-
cealing the inside mechanism leaving only the
scanning cylinder 32 and the front panel (19 ex-
posed. This will be understood without addi-
tional illustration. :

Mobile facsimile receiving station (Fig. 11)

As we mentioned previously in the forepart of
this specification, each motor car of our facsimile
system constitutes a telegraph office on wheels
comprising a radio receiver, a radio transmitter
and a facsimile recorder. The two radio units
are steandard pieces of apparatus that require no
description or illustration. Nor is it necessary to
show the arrangement and mounting of the radio
units in the car for they can be placed in any
convenient space, such as the rear compartment
of the car.

The facsimile recorder (7 is mounted on the
foothoard of a car under the instrument panel to
the right of the steéring post, as illustrated in
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Fig. 11. ~ For the proper mounting of the recorder
we have devised a novel form of support. which
holds the machine in horizontal position, yet al-
lows it to be tilted torward. for ready access to
the interior. It will be observed that the record-
er is set sufficiently back on the footboard. so
as not.to interfere with. the use of the seat next
to.the driver nor with getting into and out.of the
car by the right-hand door. The construction
of this support will be described under the next
heading.

The. telephone transmitter or microphone 21
rests on a cradle 124 at.the top of the instrument
board where the driver can easily reach it when.he
wants to talk to the main office.. However, as we
said before, the microphone remains automatical-
1y disconnected from the radio transmitter {9 of
the car during the operation of the.recorder IT.
The telephone receiver 22 is in the form of a

loud speaker which is mounted behind a grill 123 ¢

in the center of the instrument board. When
the operator at the main office.calls-up this car, the
driver need not actually be in his seat if the car
is parked, for the loud speaker will attract. his
attention if he is anywhere.near the.car.

A radio control box 128 is: secured to the bot-
tom of the instrument board to regulaie the vol-
ume and: the noise cut-out of the two radio units
by means of knobs {27 and 128. This device is
a well known standard article available in the
market.and requires no- description or illustra-
tion.
~ When the power for the facsimile apparatus is
on, & light. shines. through a. large colored: jewel

29 mounted in a box 130 below the instrument .

board. As long as this jewel iz lighted (say, a
bright orange), the cperator knows -that. the
power is on, and this light will therefore: remind
him to turn the power of before he leaves the
car at night. We prefer to locate the power
switch: where it is only accessible to the driver
so that it cannot be operated hy an unauthorized
person.

With the power switch on, the recorder takes
care of. itself. When the recording of an incom-
ing telegram is finished, it is automatically: dis-
charged into a transparent. delivery chute +34
projecting from the cover 132 of the machine. In
other words, as fast as the transmitting mes-
sages are: facsimiled; they appear in the chute
t31 where the. car messenger can: see them for re-
moval and delivery.

The recorder IT is of a type which employs: a
continuous supply roll of card-like recording pa-
per which is automatically fed to the recording
mechanism.  In the cover 132 of the machine,
there is a- small jewel 133 (usually red) which
lights when the supply of paper is down to 2
predetermined point of exhaustion; as we: shall
explain later on. Upon seeing: this. warning sig-
nal, the operator of the car will call up the
main office when the recorder is not working ta
tell the attendant there that the machine of this
car will be temporarily disconnected for the in-
sertion of a new supply roil. When the machine
is back in service again, the car operator tele-
phones that fact to the main office.

Mounting of recorder 17 in the car (Figs. 12 te 17

On the sloping foothoard 34 of the car is' &
plate 135 secured by bolts 136. The plate (3% car-
ries a pair of upstanding ears or lugs 131 at the
front or:lower end and a second pair of lugs
1a8: at the rear end. A convenient way to: form
these lugs in pairs is to make each pair integral
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with a bar 138 and 146, respectively, these bars
being. riveted. or welded to plate. 135.. As seen
in- Fig. 12, the front lugs. (31 are much closer
together than. the rear lugs 138.. The reason
for this arrangement of the lugs. will presently
appear..

A rectangular metal plate or. platforra #4l,
preferably strengthened by a peripheral flange
142, has suitably secured to its underside & bar
{43. which extends crosswise and terminates in a
pair of lugs 144 arranged: in. line with the lugs
138 on plate (35. The two. pair of alighed lugs
138 and (44 are perforated to receive a. pivol
rod 45. That is to say, the lugs 138 support the
rod 45 and the platform: 41 is hinged along
{ts rear end to the rod 145 by means of the lugs
144.

Referring to Fig. 12, a shart bar 146 is attached
to the underside of the platform {&4i. This bar
terminates in a pair of depending lugs 147 per-
forated ta receive a. pivot rod 148 to which is
hinged a depending frame |49, The sides of this .
frame are turned forward to form flanges: IS8
through which the pivot rod 148 passes; At a
certain distance from its hinged end the frame
{49 carries a transverse rod 151. A second frame
{52 is connected to rod 51 by means of lateral
flanges 153 through which the rod passes, with
the frame 152 lying inside the upper frame (49,
as shown in Fig. 16: The lower end of frame 152
is pivoted on a rod 154 carried by the lugs: I3 of
the base plate 135.

We have; then, two: overlapping frames (48 and
52 pivotally connected together by the crass rod

5 i5F, with the upper frame: (49 hinged to the

platform I4( and the lower frame: (52 hinged to
the sloping footboard of the car. The extent
of overlap of these two frames can best be seen
in Fig. 17.. When the two frames extend upward
in alignment at approximately right angles of
the slope of the footboard, the: platform. I&f is
in horizontal position, as shown in Fig. 14. To
maintain the platform horizontal, it is.necessary
to lock: the frames together in any practical way.
We use a locking connection that can easily be
released when necessary. Although this con-
nection is not by itself a part of our invention,
we have shown it in detail by way of example:

Referring to Figs. 16 and 17, the rear frame 149
has mounted on. its back a. stiff wire: 185 which
{s fixed at its ends to a pair of studs 186 ar-
ranged in slanting: alizhnment so that the wire
extends across the center of the: frame.. The
front or lower frame 162 carries a rotary barrel
157 which projects through a slot 188 in frame
149 and is locked against axial movement. A
thumb piece (59 permits manual turning of the
barrel (BT in either direction. The rear end of
the Barrel has an open cam: slot 80 adapted
to. fit the wire 185. 'This slot’ curves in opposite
directions from the diametric opening 8¢ i the
end: of the barrel. (57.

When the wire 155 is in line with the end open-
ing 61, the wire and the barrel 157 are free to
separate so that the frames 149 and I5f are not
locked together. Upon turning the barrel, the
wire is drawn into the cam slot 169 where it is
held locked, as will be clear from Pig. 17B. The
fastening wire 55 is coiled at its ends to act
as a resilient locking bar when drawn into the
cam slat. 180. so. that the parts 165 and 1871 are
held tightly together against accidental loosens-
ing. A mere twist of the. thumh piece: (89 Brings
the end: apening 181 of the barrel inta Hne with




2,672,508

: 13

the wire .155, wheretipon the frames .49 and. {52
automatically collapse, as'shown in.Fig. 15.. .

The recorder-iT is mounted as a unit.on the
platform’ t41 in any practical way, as by means
of four corner bolts 162 (Figs. 12 and.13) .which
‘extend from the base of the:recorder through
the platform. We prefer to interpose washers
‘163 of felt, rubber, or ‘the like, to cushion the
machine against the vibrations of the car. ..Ows
ing to'the heavy weight of the machine, we usual-
1y insert o .center. rib (64 between.the machine
and the platforin 141, B . S
“"The reason why the platform 141 is supportéd
S0 it can be dropped forward as shown.in Fig.
15 'will. be clear from Fig. 11. The space in
which the recorder is located is so restricted that
there is not sufficient room to lift.the cover off
the machine in its norma] horizontal. position:
Now,. when the machine is dropped forward, the
covei can be taken off for inspection of the in-
terior:mechanism. . This would: be necessary, for
instance, when the operator has to change the
$tylus or insert a fresh roll of paper or make any
required adjustments. Let it be noticed in Fig,
15 that the dropped platform has not touched
the floor but leaves a space of safety, so there
is no'danger of the operator accidentally getting
his-hand or foot injured. Y

; Thg facsimile iecorder, (Figs, 18 to 39)

v-8ince a- detailed description of this machine
will necessarily be of considerable length, this
specification will be easier to follow and to un-
derstand if we divide our description of the re-
corder into-an orderly series of headings for the
various devices and mechanismg that make up
this'machine. i L

‘ ~ THE- WRAPPER MECHANISM . 5
_.The automatic recorders we use at present in
the mobile receiving stations of our system have
the recording paper supplied from. s continuous
roll. "A-measured length of this paper, which is
of 'card-like. stiffness, is automatically coiled into
4 perfect cylindrical shape for inside recording
by a stylus. ~The means: for thus shaping and
supporting the paper in recording position isg
called -the wrapper mechanism which we' shali
describe first: < - , S T
‘ “Looking at Fig. 18 which shows a front view of
the recorder, there are two upright frames (65
and 16§ rising from-the base {87, which is a hol=
low casting with a chamber- {67’ to house vari=
oOlis ‘parts-of the machine: The frames ‘165 and
186 are not of like construction -so we shall dise
tinguish them as the right frame i85 and the
left frame {68, Each frame has a pair of lateral
flanges’ 188 at the hottom (Figs. 24 -and 23) for
receiving bolis- or-screws 169 which  fasten into
the base.» We usually Bolt a brace rod 178 (Fig;
20)"to the frames to increase their rigidity as:a

unitary support. - - A

Referring to Fig, 30, a rod 171 is fastened 'in
the Trames 185—166 and this red-has mounted
thereon ‘a thin flexible sheet {72 -which consti-
tutes the wrapper element of the wrapper mech-
anism. Fig. 21 shows the form of this sheet as
laid out flat. ~ At the present time, we prefer to
make the wrapper 12 of Phosphor bronze so thin
as to.be-easily flexible and we have founq it de-
sirable to increase the flexibility by removing a
central section of the sheet, -as indicated at 173,
The metal wrapper 172 is thus in the form of a
rectangular. frame.with -a front strip {74 con-
necting the sides-174% and a rear edge 115 folded

aréuind the:supborting rod 171" The folded edges
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of the sheet.-may be welded or.soldered: together,

.As shown in Fig, 30, the frames..165 .and 168
have aligned openings.into which. are fitted two
cylindrical . flanges. 116 and. 1717, respectively.
These flanges are. formed with integral annular
heads 176" and 117/, respectively, which.are fas-~
tened to the frames by.screws (18 (Figs. 24.and
28).... The cylindrical flanges {18 and. 171 ex~
tend toward each other into the space 1719 which
may properly be called the recording.chamber
for it is here that the recording takes place. .It
should be observed. that the sides. 174’. of the
wrapper .172 overlie the flanges. 176.and {11,
.. The function of the wrapper 172 is to receive
& recording blank.180 and wrap it around.the
flanges . 17§. and. 177 which shape the blank. into
a cylindrical form and.support.it in that posi-
tion as.long as the wrapper remains closed.. The
blank 188 is a. measured length of paper from
the end of a continucus strip 181 feq from.a
supply roll 182 (Fig..29).which .is mounted .on
top of the frames {€5.and {66, . How this definite
length of paper is fed into. the open wrapper 1712
will be explained in.our description of the.paper
feed mechanism under a .separate heading. - At
the moment we need only say that the paper strip
481 is guided by a hinged fap 183. (Fig. 31)
through the narrow space between the hinged
end of wrapper [12 and .the pair.of.cylindrical
flanges 1768—171. The guide flap 183 is mounted
on a.rod. 184 supported. by the.frames 155—166.

Upon entering the wrapper, the paper auto-
matically . coils around. the shaping flanges
{16—1717 and then moves forward over the ifhner
surface of the open. wrapper until the required
length of paper has besn fed into the wrapper,
as illustrated in Fig. 31. 'The fexible wrapper
172 is now ready to close and wrap. the enclosed
recording blank completely. over the fanges
116—I171 to shapethe blank into a perfect cy-
lindrical form,.as shown in Fig. 32. The mech-
anism for operating the wrapper ‘112 from open
to. closed position will be desecribed under the
next heading, oo

THE -WRAPPER. OPERATING MECHANISM

- "In the description of the wrapper operating
mechanism: we shsll refer particularly to Figs.
24,26,27,27A, 29,31 and 32.. i .

The wrapper 172 is provided at its free or front
end with a tip 185 which is a rectangular piece
of sheet metal tapering off toward the front. edge
and having 'a rear extension 138.. The -wedge~
shaped tip 185 extends entirely across the flex-
ible ‘wrapper 112 and is secured thereto prefer-
ably by soldering over its entire surface so. that
the tip is in effect an integral part of the wrap-
per. The front edge of the tip 185 terminates at
the.front edge of the wrapper and the rear exten-
sion 186 is bent away from the wrapper for a pur-
pose that will presently be explained. =~ -
...As hest shown in Fig. 27; the ‘soldered surface
of tip 185 is curved and thereby holds.the end por-
tien of the wrapper 172 at the same curvature,
which corresponds. precisely to the curvatiure of
the cylindrical flanges (76 and {71. Therefore,
when the flexible wrapper is closed (Fig. 32) the
curved tip of the wrapper holds the end of the
paper blank {30 in firm contact with the shap-
ing flanges 176~177, whereby the blank is made
into a perfect cylinder. The thinned edge of the
tip 185 makes it sufficiently flexible to hold: the
paper against the flanges 176—177 with a spring
pressure contact, therehy- assuring a perfect
cylindrical shape for the end portion of the paper
Blank: "5 7 e Ge o w E el L LI TS
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To make certain that the forward end of the
blank will follow the curvature of the open wrap-
per during the paper feed operation, we provide
the wrapper 172 with a pair of guide lugs 187
which are U-shaped pieces soldered to the under-
side of the wrapper a short distance away from
the curved tip 18%. These lugs are slightly spaced
from the topr surface of the wrapper to receive
the side edges of the blank. The cylindrical
flanges 176 and 177 have each an opening 181’ to
accommodate the guide lugs 187 so that the
paper lies in contact with the flanges all around
it. This will be understood from Fig. 32.

The wrapper sheet 172 is so thin that it would
be impossible to attach an actuating connection
directly to it, so we utilize the rigid tip 185 as a
reinforcing piece to which our novel wrapper op-
erating mechanism is connected. EReferring espe-
cially to Figs. 26, 27A and 31, a lever 188 in the
form of a rectangular casting has a rear mount-
ing block 188 and a front cross bar 198. The
block 169 is split- and has a hole to receive a
rock shaft 191 journaled in the upright frames
165 and 188 (Fig. 30). A set screw 182 clamps the
lever 188 to the shaft 191 so that these two parts
move together. Collars 183 fixed on rock shaft
191 adjacent to the supporting frames 165 and
166 hold this shaft against axial displacement.

The front cross bar 199 of lever 138 has a pair
of spaced lugs 194 which carry a pulley 195 on a
pin 196. The lever 188 is connected to the wrap-
per tip 185 by means of two divergent arms {97.
The lower ends of these arms are set in holes 198
in the cross bar 190 and secured by screws 199
(Fig. 27B). The upper ends {97’ of the wrapger
197 are pivotally connected to ears 200 on the
wrapper tip 185 and those pivot ends act as trun-
nions on which the tip can turn. The ears 200 are
shown as right-angled lugs secured to the ends of
tip 185 by rivets 20f.
the arms 197 constitute a rigid right-angled ex-
tension of lever 188.

It is clear from a study of Figs. 31 and 32 that
as the lever 188 is swung upward through the re-
quired angle it pushes the front end of the wrap-
per 1712 upward and closes the wrapper around
the cylindrical flanges {16—171. This movement
of the lever 188 is brought about by the following
mechanical combination.

An arm 202 (Pig. 24) is pivoted at che end on a
stud 203 projecting from the upright frame 186
and the free end of this arm is pivoted to the up-

per end of a link 224 by a pin 285. The lower end .

of link 204 has a slot 206 (Fig. 33) for receiving
a pin 207 carried by a short lever 288 which is
rigidly clamped to the rock shaft 191 by a screw
209 passing through a forked extension-210 of
the lever. The pin 207 is always held at the top
of slot 286 by a contractile spring 211 which is
attached at one end to the link 204 (Fig. 24) and
at the other end to a pin 211’ on the lever 203
(Fig. 33). This arrangement allows the link 204
to swing as the pin 207 moves through an arc.

A strong coil spring 212 (Fig. 24) is attached at
its upper end to the link 204 near the top end
thereof and the other end of the spring is fas-
tened to a fixed part of the machine; such as a
lug 213. The spring 212 always tends to pull the
link 294 down and this action of the spring is con-
trolled or timed by the arm 202 which in turn
is under the control of a motor driven cam as-
sembly. The construction of this cam assembly
will be described under the next heading,

When: the wrapper (12 is open (Fig. 31) the
operating connections for the wrapper are in the

It will be apparent that
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position illustrated in Fig. 24 where the arm 202
is held in its highest position. Let us assume that
at a given moment the arm 202 is released for
downward movement through a definite angle.
Instantly the tension of spring 212 asserts itself
and pulls the link 204 down, rocking the lever
208 and the shaft 191 through an arc calculated
to swing the lever 188 into the wrapper closing
position, as shown in Fig. 32.

‘When the closed wrapper is to be opened; the
arm 202 is automatically lifted back and the link .
204 is pulled up against the action of spring 212.:
This upward movement of link-234 causes the
spring 211 to rock the shaft 191 clockwise where-
by the lever 188 is swung down to the position
shown in Fig. 31 to open the wrapper {72. - An
adjustatle stop 214 limits the downward move-
ment of the lever 188 and thereby determines the
oren position of the wrapper. As will appear
later, the opening of wrapper 172 is one of a series
of automatic operations that take place at the
end of each scanning cycle. :

Referring to Figs. 24 and 233, we utilize the
timed movements of rock shaft 181 to control a
switeh 215 which is mounted on a bracket 218
carried by the upright frame 186. The switch
2§3 may he of any suitakle type, such as a micro-
switch, so we need not show or describe any struc-
tural features of this well-known device. - It is
enough to say that a button or lever 2{5’ pro-
jects from the casing of the switch for operating
the same. The projection 215’ is always under
spring pressure which tends to push it out. Be-
cause the switch 215 is instrumental in control-
ling the wrapper mechanism, we shall call it the
wrapper switch.

The operation of switch 215 is controlled by a
cam 217 (Fig. 33) fixed on the rock shaft (9f.
The periphery of this cam has a depression or re-
cess 218 which extends over g definite arc.. The
cam 217 operates a follower 219 pivoted at 218’ to
the frame (56. The free end of the follower 219
extends between the switch 215 and the cam 211
and is provided with a rounded tooth 22¢ which
rides. over the cam periphery. As long as the
tooth 228 engages the high edge of cam 217, the
follower 219 keeps the switch button 215’ pushed
in to hold the switch open. When the rock shaft
181 and the cam 217 are rotated leftwise (as
viewed in Fig. 33) by the spring 212 during the
wrapper closing operation, the tooth 220 rides in
the recess 218 and allows the switch button 215’
to move outward and close the switch. What
happens when the wrapper switch is closed will
now be described.

In the final closing movement of the wrapper
112, it is necessary to give a separate adjustment
to the tip 185 about the trunnions 197’ (Fig. 32)
in addition to the aciuation of the tip by the
lever 188. For this purpose, we attach a cord
221 to the tongue or extension 186 of the tip 18§
and this cord is arranged as shown in Fig, 29.

From the extension {86 the cord 221 passes
around the pulley 195 onlever /88, then rearward
over a pulley 222 on a fixed upright plate.223,
then down through the top of base 167 to a pulley
224, which is also mounted on plate 223. The
cord now goes rearward around a pulley 225 on
the plunger 226 of a solenoid 227 secured to the
underside of the base. From here the cord 221
runs forward around a stud or roller 228 on a
bracket 229, then upward through a hole in the
base 167, then forward over the top of the base to
a clamping screw 238. The end 221’ of the cord
is left free to serve as a finger grip for adjusting
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the cord before clamping it tight under the screw
230.

‘As shown in Fig. 20, the bracket 229 is an angu-
lar piece attached to the underside of base 187 by
screws 231 and the vertical plate 223 is secured
to the bracket as an extension thereof. The
bracket 228 also carries g bar or narrow plate 232
which is attached by screws 233 to the bottom of
the bracket. The plate 232 terminates in an up-
standing lug 284 which is bifurcated to let the
cord pass through. The lug 234 is in line with
the pulley 225 on the solenoid ‘plunger 228,
whereby this lug forms a stop for the outward or
return movement of the plunger. To make the
sclenoid stop 234 adjustable toward and from the
plunger 2i8, the plate 252 is provided with lon~
gitudinal slots (not shown) for the screws 233.
We usually provide the pulleys with suitable cord
retainers to prevent the cord from jumping the
pulleys. Such devices are well known and we
need not show them.

It is clear from Figs. 29 and 31 that when the
solenoid 227 is energized and pulls in its plunger
228 the upper end of cord 221 is pulled down and
the wrapper tip (85 is rocked about the trun-
nions 197’ of arms 197. The solenoid 227 is en-
ergized when the switch 215 is closed, so that the
two movements of the wrapper tip {85 by the
lever 188 and by the cord 221 take place simulta-
neously upon operation of the rock shaft 191 as
previously described.

As can be seen by comparing Pigs. 31 and 32,
the extension 186 on the wrapper tip 185 acts as
a lever to rock the tip on the trunnions 197’ when
the cord is pulled down until the extension is in
line with the taut cord upon the complete closing
of the wrapper. We use the term “cord” for the
element 221 in its broadest possible sense to in-
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clude any flexible connection suitable for the -

purpose. We have found an ordinary fish line to
be wholly satisfactory.

The cam assembly and driving connections
(Figs. 35-37)

The power shaft of the machine is shown at
285 and is journaled in the two upright plates 165
and £68. The right-hand section of the power
shaft (Fig. 18) is screw-threaded for the required
length and constitutes a feed screw 236 for oper-
ating the carriage of the recording mechanism,
as will be explained in due course. The left end
of the shaft projects beyond the frame 166 and
has o gear 237 fixed thereon by a set screw 238
or otherwise. The gear 237 is in permanent
resh with a pinion 239 on the shaft 240 of a
motor 241 mounted between the plates |65—165.
It is convenient to bolt the motor 241 to the left
frame 166 by means of studs 242 (Fig. 20).

We have, then, as seen in Fig. 35, a permanent
drive between the motor 24} and the power shaft
228, which keeps running as long as the motor is
energized. However, there are other driving
connections which are operated from the power
shatt only at certain predetermined intervals
controlled by a cam assembly CS loosely mounted
as & unit on the shaft 235.

The control unit CS consists of three cams
243, 244  and 245, and a gear 245. These four
parts are joined together face to face by screws
241 and always operate as one piece. A sleeve
or bushing 248 extends through the cam assem-
bly in a tight fit for mounting the same rotata-
bly on the power shaft 235. The three cams 243,
284 ‘and 245 are each of special confizuration so
"'as'to carry out their intended functions. ‘To dis-
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18 :
tinguish these cams from each other we shall
designate them as follows: The stop cam 243
which controls the starting and stopping of the .
unit CS; the paper feed cam 244 which controls
the paper feed mechanism; and the wrapper cam
245 which contrels the mechanism for the open-
ing and closing of the wrapper i72.

In addition to what we have already said about
the operation of the wrapper mechanism, we
need only point out that the cam 245 actuates
the arm or follower 202 which is always held
against the cam by the operating spring 212
(¥ig. 24). Looking at the bottom portion of
ig. 36 we see that the tooth 249 of the follower
202 is on the high edge 245a of cam 245, where-
by the follower is held in its raised position and
the wrapper {2 is open. When the tooth 243
encounters the low edge 2455 of cam 245, the fol-
lower 202 is pulled down by the spring 2§2 and
the wrapper is closed. )

The stop cam 243 has its circular periphery
243¢ interrupted by two radial shoulders or stops
230 and 251 which are spaced circumferentially
by a definite arc. The cam 243 has a follower

5 252 formed with a shoulder 253 arranged to in-

terlock with the cam stops 250 and 25!. The
follower 252 is pivoted on the stud 203 by means
of a slot 254 which allows the follower to: be
shifted lengthwise a small amount for a purpose
we shall presently explain. It should be noted
here that the stud 203 also supports the follower
202 of the wrapper cam 245. A spacing nut 255
on the stud 203 holds the followers 202 and 252
in proper alignment, as shown in Figs. 18 and 20.

It is clear from Figs. 36 and 37 that, when the
follower 252 is locked to either one of the stops
or shoulders 258 and 251, the cam assembly CS
a8 a whole is held stationary on the rotating
bower shaft 235. Only when the follower 252 is
disengaged from the stops 250 and 251 is the cam
assembly released for operation by the power
shaft through a friction clutch indicated as a
whole by 2586.

The clutch 256 may be of any practical con-
struction and in the present instance it consists
of a pair of felt disks 257 arranged in contact
with the opposite sides of the cam assembly CS,
a pressure disk 288 bearing against one of the
felt disks, an adjusting nut 259 screwed on the
outer end of the power shaft 235, and a spider
spring 260 arranged between the elements 258
and 259. A nut 261 holds all the parts to the
left of gear 237 locked on the power shaff. The
bressure disk 288, which is slidable on the shaft
2388, is connected to the nut 259 by pins 262 which
glide in holes 263 in the nut. For easy manual
adjustment the nut 259 is made as a large disk
with a knurled edge. Adjustment of this nut
varies the pressure of spring 268 against the
disk 258 which transmits the pressure to the felt
disks Z57. In this way the cam assembly CS is
irictionally mounted on the power shaft 235.

The gear 248 which formg part of the cam as-
sembly CS is in permanent mesh with a pinion
254 fixed on the end of a shaft 265 which is jour-
naled in the upright frames 165 and {86, 'The
shaft 265 carries a roll or cylinder 26§ which ‘is
a part of the paper feed mechanism to be de-
scribed later.

It is clear from what we have said that the
cam ‘assembly CS is held locked on the power
shaft 233 in either one of two angular positions
as defermined by the stop shoulders 250 and 251
on the cam 243. Therefore the control of the cam
assembly for releasing or stopping the cam 243



2,872,608

19

depends. essentially on the control of the cam
tollower 252. The mechanism for effectuating
that control forms the subject of our next head-
ing.

Control mechdnism for the cam assembly CS

In the description of this mechanism we can
confine our attention to Figs, 20 and 39.

A solenoid 267 is mounted: in vertical position
on. the base {87 of the machine by means of a
suitable bracket 288. The mounting frame of
the solenoid carries a bracket 269 which termi-
nates on top in a lateral arm 270 for support-
ing the plunger 271 of the solenoid through an
interposed coil spring 212. This spring always
exerts an upward pull on the plunger and keeps
it in normal raised position.

A latch 273 is pivoted on the bracket 289 by
a stud:214. The outer end of latch 213 is slotted
to receive a pin 215 on the plunger 271, where-
by the vertical movements of the plunger rock
the latch about its pivei. A stop 278 cn bracket
268 holds the latch and the plunger in normal
position against the action- of spring 272.  The
inner end of latch 213 projects beneath the free
end of @ long horizontal lever 277 which is piv-
oted on. a stud 273 carried by the frame 155, A
plate 278 fixed on the frame 166 has a vertical
slot 280 for receiving the outer end of lever 277
whereby the latter is guided in its movements.
The lever 277, which we call the clutch release
lever, normally rests on the bottom of the slot
280.

The function of lever 217 is to lift the follower
252 out of engagement with the stop shoulders
250. and 251 of cam %43. For this purpose the
lever 377 has a slot. 281 near its free end for re-
ceiving the lower beveled end 282 of the cam fol-
lower 252. A spring 283 is attached at its front
end to the lower end of the follower 282 at the
point 284 and the rear end of the spring goes
to o fixed stud 285 on the frame 164, The ar-
rangement of spring 283 is such that it is higher
at its rear end so that it always tends to rock
the follower downward about the pivot 203 and
at the same time slide it upward lengthwise as
far as the pivot slot 254 will allow.

It will be seen that the contractile spring 283
always holds the cam follower 252 in contact
with the operating lever 271 Dby pressing the
peveled end 282 of the follower against the pot-
tom of slot 281, When the solenoid 267 is en-
ergized, the descending plunger 2711 rocks the free
end of latch 213 upward against the lever 217
which is thereby thrown up and lifts the follower
252 out of engagement with the stop 250 on cam
243. The moment this stop cam is thus released,
the cam assembly CS is driven by the power
shaft 235 through the friction cluteh 258.

1t should be explained here that the solenoid
261 is energized only for a moment, so that the
follower 252 is lifted off the cam 243 only for
that brief interval. Since the action of restor-
ing spring 283 is very quick and since the cam
assembly rotates at a comparatively low speed,
we have to guard against the possibility of the
shoulder 253 of the returning follower 252 re-
engaging the cam stop 2598 before the latter has
moved out of the way. We accomplish this by
causing the spring 283 to slide the follower 252
upward at the very instant when it is lifted off
the cam stop 250. This sliding movement, which
is permitted by the slot 254, places the shoulder
263 of the returning follower behind the cam
stop 260 so that the cam 243 is free to turn until
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the shoulder 253 encounters the next stop 281
(Fig. 37).

The release of the follower 252 from the shoul-
der 250 of cam 243 occurs upon the energizing
of solenoid 267 at the beginning of a recording
cycle to effect the closing of wrapper (12. When
thus released the cam assembly CS turns from
the position shown in Fig. 36 to that shown in
Fig. 37 where the follower 252 again stops the
cam assembly by engaging the other shoulder
25{. As will appear later when we describe the
automatic circuit controls, the cam assembly CS
stays locked in the position shown in Fig. 37
during a recording operation.

To effect the automatic opening of the wrapper
112 after a recording operation, it is necessary
to release the cam assembly for movement from
the position shown in Fig. 37 back to its normal
position in Fig. 36. This is accomplished by re-
leasing the follower 252 from the cam shoulder
251 by mechanical connections independently
of the solenoid 267.

The recording mechanism, which we shall
describe under the next heading, is mounted on
a siidable carriage XK which moves slowly forward
from right to left (¥ig. 18) during a recording
operation, or from left to right when looking
at the rear of the machine as in Fig. 20.. At its
forward end the carriage XK has an upstanding
trigger 285 pivoted on a stud 286. A coil spring
287 attached to the bottom of the trigger nor-
mally holds the latter upright against a stop
288. The trigger 285 has 2 sloping top 285’ which
extends in front of a pin 289 on the clutch re-
lease lever 217.

‘When the trigger 285 encounters the pin 289
during the forward movement of carriage K, the
lever 211 is not affected since the trigger simply
rocks backward and passes under the pin. How-
ever, during the return movement of carriage K
after a recording operation (from right to left
in Fig. 20) the trigger 285 remains rigid and the
sloping top 285’ lifts the lever 271 with the re~
sult that the follower 252 is disengaged from the
stop shoulder 251 of cam 243.

We should remember, then, that the  clutch
release lever 217 is operated at two different in-
tervals by two different means. First, it is op-
erated by the start solenoid 267 at the beginning
of a recording cycle to release the follower 252
from the stop 258 of cam 243. This effects the
closing of wrapper 1712, as fully explained before.
Second, the lever 217 is operated at the close
of a recording cycle to release the follower 252
from the stop 25{ of cam 243. This allows the
cam assembly CS to rotate until the follower
252 again engages the cam stop 251. During this
interval, not only is the. wrapper 112 opened, as
already mentioned, but other operations take
place in automatic sequence, as will be explained
in due course.

The recording mechanism

We have seen how the flexible wrapper. {12
supports a recording blank in c¢ylindrical form
for recording on the inner unobstructed surface
of the blank. This recording is done by an elec-
trie stylus which comprises an arm or holder 290
(Figs. 31 and '32) pivotally mounted on an in-
sulating disk 291 by means of a stud 292. The
stylus arm 290 is a right-angled strip of suitable
spring metal, such as Phosphor bronze, which -
carries a short piece of steel wire 293 at its free
end. The wire 293, which forms the recording
point, is attached by pinching the end of the
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flat strip 280 around it to form a channel 290’
(Fig. 34A) in which the wire is seated, then
filling the channel with solder 293a. For con-
venience we shall refer to the holder 299 and
the wire tip 293 together as the stylus 290.

The stylus 298 is mounted in such a way on
stud 292 that it can be easily removed therefrom
or mounted thereon, as when replacing a worn
stylus with a new one. - For this purpose we pro-
vide the stylus arm at the bend with a metal
sleeve or bushing 294 which fits over the stud 292
so as to be easily slipped on and off. The bush-
ing 284 can be attached to the stylus arm by
solder since the two parts have considerable con-
tact area.

One end of a light coil spring 295 is detachably
hooked over the tail piece 296 of stylus 298 and
the other end of this spring is fastened to a stud
29T on the supporting disk 281. When a new

stylus is to be inserted, the operator simply pulls @

the old one off the stud 292, unhooks the spring
285, slips a new stylus in place; and hooks it up
with the spring. It is the work of only a few
moments. As seen in Fig. 30, the stylus 290 is

spaced laterally from the disk 291 a sufficient 2

distance to clear the adjacent cylindrical flange
116 when the parts are in normal position.

A conducting strip 298 is fastened at its ends
to the studs 292 and 297 so as to lie flat against
the disk 291i.
ing through the center of disk 29{ is soldered
to the strip 298, whereby the stylus 298 is perma-
nently connected to this conductor. The insu-
lated disk 281 carries a lever §60 which is pivoted
on a pin 384 in a slotted block 3862 mounted on
the rear side of the disk by screws 383 (Fig. 34).
The lever 308 projects through a hole 364 in the
disk 291 and the front end of the lever engages
the stylus arm 249 on top.

When the stylus arm 289 is in normal or stand-
still position, as shown in Fig. 30 (that is, be-
fore the start of a recording operation) the rear
end of lever 300 engages a stationary ring 385
which rocks the front of the lever downward.
This forces the stylus 290 toward the center of
disk 291 against the tension of spring 295, so
that now the recording point 293 does not touch
the paper. In other words, the lever 308 acts
as a retractor for the stylus. When the disk 291

starts moving toward the left (as viewed in Fig. ;

30) the retractor 308 leaves the stop ring 305
and the stylus 290 is instantly rocked outwardly
by the spring 285 into contact with the paper.
The ring 365 can be attached to frame 165 by
the same screws 1718 that fasten the adjacent
flange 176§ in place, as shown in Fig, 28.

The insulating disk 291, which carries the
stylus assembly and may therefore be called g
stylus head, is fixed on the end of a shaft 385
by means of a collar 307 to which the disk is
suitably secured, as shown in Fig. 30. In this
case, the shaft 306 is hollow to receive the in-
sulated conductor 299 which is connected to the
stylus 299. The shaft 366, which will be called
the stylus shaft, is mounted on the slidable car-
riage already identified as a whole by XK. This
carriage comprises a frame or casting with a
long side plate 308 and a pair of spaced trans-
verse plates 308 and 310 in which the stylus shaft
3G6 is mounted, as can he seen in Figs. 18 and 22.
The rear portion of plate 309 is ‘considerably
higher than the front portion (Figs. 18 and 25)
to form an extension 309’ for a purpose that will
presently appear.

The carriage K is slidably supported on a

An insulated conductor 299 pass- @
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pair of rails 311 and 312, mounted on the base
167 of the machine in any practical way. In
the present case, we use small blocks 313 to
which the ends of the rails are secured by screws
314 extending upward through the base (Fig.
20).. The plates 3989 and 3i0 are connected at
the bottom by a cross bar 3{5 (Figs. 18 and 22)
which has a lateral extension 315 for support-
ing a roller 317 arranged to ride on the front
rail 311. The side plate 308 of carriage K has
a pair of ball-bearing wheels 318 which ride over
the rear rail 312. The carriage K is thus sup-
ported for smooth rolling movement back and
forth.

To prevent the carriage from leaving the rails
we provide & retaining lug 319 for the front rail
311 and a pair of similar lugs 320 for the rear
rail 312, as shown in Fig. 25. The retaining lugs
319 and 320 are apertured to receive the round
rails in a loose fit which locks the carriage to
the rails without interfering with the movements
of the carriage. The lugs 319 and 320 are prefer-
ably cast integral with the carriage frame, as seen
in Fig. 22. It goes without saying that the rails
311 and 3i2 are slid through the retaining lugs
before the rails are fastened in place.

The stylus shaft 386 is driven by a synchronous
motor 321 which is secured to the carriage plate
310 by screws 322. The shaft of motor 321 car-
ries a pinion 322 which meshes with g large
gear 324 on shaft 306. Referring to Fig. 23,
the gear 324 is connected to the stylus shaft
306 through a friction clutch 325 which com-
prises & pair of felt rings 326 arranged in pres-
sure contact with the opposite sides of the gear.
The clutch rings 326 are held between a fixed

- collar 827 and a movable pressure disk 328. The
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collar 327 is clamped to shaft 306 by a set screw
328, and a second collar 330 is fixed on the shaft
by a set screw 33i. -An expanding coil spring
332 is arranged between the disk 328 and the
collar 330 whereby the felt rings 326 are pressed
against the gear 324 with sufficient pressure to
operate the stylus shaft 806. The clutch pres-
sure can be regulated by the axial adjustment
of collar 330.

Still referring to Fig. 23, the outer end of stylus
shaft 806 carries an insulated slip ring 333 to
which the end of conductor 299 is soldered. A
brush 334 engages the slip ring 335 (Fig. 25)
and this brush is mounted on an insulated block
335 secured to the carriage plate 310. The brush
334 is clamped to block 335 by a metal plate
236 to which a conductor 337 is soldered (Fig. 22).
It will thus be seen that the electric stylus 290
is permanently connected to conductor 337 which
is part of the recording circuit, as will be ex-
plained in the description of Figs. 41 and 42.

The phasing mechanism

A cam 338 is fixed on the stylus shaft 386 by
a set screw 339 (Figs. 19 and 23) and this cam
has a stop shoulder 34§ which is normally in
locking engagement with the armature 341 of
an electromagnet 342. The free end of.arma-
ture 341 carries a contact piece 34f¢ which is
insulated by a strip 3415 (such as Bakelite) and
engages the cam shoulder 340 when the magnet
342 is not energized. In other words, the in-
sulated contact piece 34{a is normally ground-
ed through the ‘cam 338. The reason for this
will appear later.” The magnet 342 has an L-
shaped frame 343 which is set at the bottom in
a recess 344 of an arm 345 projecting forwardly

-from ‘the: cross bar 315 of the carriage frame. A -



2,072,808

23
screw 346 secures.the magnet 342 in place. The
armature 34§ is pivoted to the upper end of
the magnet frame 343 by a pin 347.

Still referring to Fig. 19, the armature 2414
carries a right-angled bracket 348 withh a de-
pending arm 349 to which one énd of a cotitract~
ing coil spring 356 is attached.. The other end
of this spring is connected to a bracket 351 secured
to the magnet frame 343. The tendency of spring
350 is to throw the armature up and this move-
ment is limited by an adjustable stop 852 mount-
ed on the bracket arm 349. The stop 352 is so
adjusted that the contact piece 34ia of the ar-
mature 341 engages the locking shoulder 349 on
cam 338.

The function of cam 338 and magnet 342 is to
hold the stylus shaft 306 against rotation until the
moment when the magnet is energized to release
the stylus 290 for operation by the synchronous
motor 32{. The instant in which the stylus is
thus released for operation is called the phasing
moment of the machine. The automatic ener-
gizing of magnet 342 at the phasing moment will
be explained in the description of the recorder
control circuits of Figs. 41 and 42.

When the magnet 342 is deenergized, the spring
350 instantly rocks the armature 34( up against
the rotating ¢am 338 which is stoppéd when the
armature tip 38ia strikes the shoulder 340. It

should be noted that the cam 333 is always stopped 3
in' the same angular position. For distihction.

we shall designate the parts 333 and 342 as the
phasing cant and the phasing magnet.

The carriage operating connections
During a recording operation, the stylus 290 not

only rotates at a high speed but at the same time
moves slowly forward axidlly inside the recording

blank. - This axial sliding movement is produced ..

by connecting the carriage K with the motor

driven. feed screw 238, as we shall now describe..

Referring to Figs. 22 and 25, a lever 354 is piv-
oted on a stud 355 mounted on the rear exten-
sion 389" of the carriage plate 389, The front

engd of lever 354 carrigs a holf-nub 355 arranged «

to engage the feed screw 235 when thie lever is
rocked clockwise by the energizing. of a Soleiioid
357. The plunger 358: of this solenoid is con-
nected to the rear end of lever 354 through a

strong contractile spring 3859%. The solenoid 3571 &

is attached to the carriage plate: 308 by screws
360 (Fig. 20.)

A spring 321 coiled about the stud 355 las one
end fixed in the plate extension 308, and the other
end of the spring bears on top of the lever 354
(Fig. 22), whereby the front end of this lever is
normally ield down to keep the half-nut 356 out
of contact with the feed screw 236. The front
part of lever 354 passes through a slotted plate
or comb 362 (Iig. 22} attached to the front edge
of the plate extension 309" by screws 363, The
comb. 362 guides the lever 354 in ifs movements 6
that the half-nut 356 is held in correet relation-
ship to the feed screw 236. 'The retractile move-
ment of lever 354 is limited by the slot in comb
362.

The half-riut lever 354 controls a switch 384
(Figs. 20 and 25) mounted. on. an upright piece
265 which is secured to the rear extension 389’ of
the carriage plate 328, The switch 384 is the
well known micro-switch type and has an operat-
ing arm 385 projecting out of the switeh box.
The free end of switch arm 366 presses: agdinst
the rear end of lever 354. In the normdl con~
dition of tkis assembly, ss shown it Fig. 20, the:
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ralged rear end of lever 334 holds the switch
arm 368 in closed position. When theé solenoid
387 is energized and rocks the lever 354 clock-
wise, the arm 385 automatically moves down to
opan the $witch, The function of switch 36415 to
keep the stylus 290 grounded until the earriage K
i3 sonnected to the feed screw 236. This Will beé
understood from the coming descriptiofi of
Pig. 42,

The carriage K is held in its start position by
2 spring. grum 887 (Figs: 18 and:25) which is
mounted i the base chiamber 181’ by means of
2 bracket #88. The sbring drum 367 is & well
known device whichi requires no description. We

3 need .only say that a flexible band or tape 369

which is connected to the. spiral spring in the
drum is attachied to a stud 370 on the vottom of
the carriage K. As the carriage moves forward
(to the left in Fig. 18) during a scanning operi-
tion, the spring drum is wound-up. When the
carriage i3 released upon the deénergization of
thie half-nut solenoid 357, the tension of the spring
drum instantly: retracts the carriage.

The stylus carriage K is held in g definite start
position by & novel stop device corhprising (see
2ig. 25) a bar 371 slidably mounted in a plate
372 which is secured to the carriage plate 316 by
screws 373, The plate 2372 has a recess 372 In
which the stop bar 371 is housed.. The bar 37i
s g stud 374 which projects: through a slot
375 in nlate 372. A contractile spring 31§ is at-
tached ab its upper end to the stud 374 and at its
lower end to a stud 377 on plate 372, so that the
bar 371 is held down with its stud 374 resting on

3 thebottom of slot 315, The stop bar 371 is formed

on top with a lateral flahge 3718 which acts as-a
Anger piese for lifting the bar when required.

As seen in Figs. 18 and 20, the lower end of
har 871 bears againts a bumper 379 carried by
an angle bracket 380 which is secured to the base
of the machine by screws 381. The bumper 379
is ¢f suitable shiock and noise absorbing material
such as rubber. The screws 381 pass through-
slots 288" in bracket 389 (Fig. 22) whereby. the
bracket is adjustable lengthwise of the carriage
to regtilate its start position with great accuracy.

The normal or start position of cerriage K
controls a switeh 382 (®ig. 18) which projects
threugh a slot in-bdse 187 and is mounted on a
hracket 373 secured to the underside of the base.
The switch 382 has an operating arm 384 which
carties a roller 385 at its free end and this roiler
engages the rear edge of the carriage when the
latter 18 in start position. This arrangernent
normaally holds the arm 384 depressed and the
switch 362 is open. The moment the cdrriage
starts moving forward it allows thé arm: 384 to
sprintg up and the switch 382 i§ closed. As we
shall see from Fig: 42, the funétion of switch 382
is to control the eircuit of the phasing mag-
net 342,

VWhen the carriage X reaches its final position
at the end of a recording operation, as indicated
by the dotted position 3%%’ of the half-nut 356
in Pigs. 18 and 22, it- automatically closes a
switch 386 (Pigs. 20 and 22) mounted on the
lower.frame 166 at the bottom by a bracket 387.
The switch 386 has a spring arm 388 arranged to
proiect laterally into the path of tie front edge
of carriage plate 308: (Fig. 22).

Mormally the switch 836 is open. As the car-
riage I reaches the end: of its scamning move-
ment it thrusts the switch art 388 to closing po-
sition . whereby certain operations are’ sutomati=
¢ally initisted.. The natirs of those dperations
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will appear in the description in Fig. 42. At this
point we need only mention that the closing of
switch 386 releases the solenoid 357, so that the
half-nut 356 is withdrawn from the feed screw
236 and the carriage K is instantly pulled back to
start position by the spring drum 367. The
switch 386 may properly be called the end-of-
message switch.

We mentioned in our deseription of the mount-
ing of stylus 290 on the head 29! that the stylus
was easily removable from the supporting stud
292 (Pigs. 31 and 32) so that a worn stylus could
be quickly removed and a new one substituted.
For this stylus replacement, it is necessary to
have the carriage K remain in its forward or op~
erated position so that the stylus will be acces-
sible to the operator.

For this purpose, we use the carriage stop 371.
When the operator wants to change a stylus, he
simply moves the carriage forward by hand (to
the left in Fig. 18) until the lower end of stop 371
rides over a beveled block 389 fixed on the base
167 at a proper distance from the normsal posi~
tion of the stop. The block 389 has a slot 390
into which the spring pressed bar 37{ snaps
automatically and thereby holds the carriage in
forward position. TIn this position of the car-
riage the stylus 290 is closely adjacent to the
open flange (77 (Fig. 30) and is easily reached by
the fingers after the flange is uncovered, as will
be explained later. To release the carriage the
operator simply lifts the stop 371 out of the block
389 by the fingerpiece 318, whersupon the spring
drum 387 returns the carriage to start position.
It is to be understood that the block 289 does
not interfere with the scanning movements of
the carriage K because the carriage completes
its forwargd travel before the stop 37! reaches the
block 388. The operating arm 388 of switch 388
is sufficiently flexible to permit the small extra
movement required to bring the carriage stop
371 into locking engagement with the block 38S.

The paper feed mechanism

After a transmitted message has been recorded,
the wrapper 172 is avtomatically opened and a
fresh length of paper is fed into the wrapper from

the supply roll 182, while the recorded section of

the paper is at the same time projected out of
the wrapper for removal. We shall now describe
the mechanism that feeds the paper into the
open wrapper {72 and for this description we
shall refer particularly to Fig, 38.

We have already seen from Fig. 35 that a roll
or cylinder 266 is operated from the power shaft
235 through the gear 246 of the cam assembly
CS which is frictionally mounted on the power
shaft, The cam 244 of the cam assembly has a
high edge 381 and a low edge 392 (Figs. 36 and
38), each covering a - prescribed are. A follower
393 pivoted on a stud 394 rides over the periphery
of cam 244, The stud 294 is carried by the left
frame {55 as shown in Fig. 24.

Referring to Fig. 38, there is a rotary shaft 395
which has an arm 396 rigidly clamped thereon by
a set screw 397. The free end of arm 396 has a
slot 398 adapted to receive a pin 399 projecting
laterally from the forward end of the cam fol-
lower 333. The shaft 395 is mounted in the
upright frames {65 and 166 (Fig. 18) in parallel
relation to the roll 266 and adjacent thereto. A
second arm- 488 fixed on ‘the shaft 395 is con-
nected at its free end fo a contractile spring 4014
which is fastened at ifs free end to a stud 402
on frame {66 (Fig. 24). The spring 401 always
tends to rock the shaft 395 clockwise and to press
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the free end of the follower 393 against the
cam 244,

The shaft 395 carries two arms 403 which ex-
tend downward and rearward toward the feed roll
266. The arms 403 are secured to shaft 395 in
correct angular position by set screws 404, A
rod 405 is journaled in the lower ends of arms
203 and carries a pair of rolls 4668 made of soft
rubber. A simple way to fit these rolls on the
rod 405 so as to rotate therewith is to knurl the
end portions of the rod and force the rollers over
the knurls.

The tendency of spring 401 is to urge the roll-
ers 406 against the feed roll 266 but the rollers
are held away from the feed roll as long as the
follower 393 engages the high edge 391 of cam
244, The continuous paper strip 181 passes from
the supply roll {82 through the space between
the feed roll 266 and the rubber rollers 4086.
When the follower 393 rides over the lower edge
392 of cam 244, the spring 401 instantly moves
the rollers 406 against the feed roll 266 and car-
ries the paper strip (81 into the pressure contact
therewith. Therefore, the rotation of roll 266
by the motor 24 feeds the next recording blank
into the open wrapper 172. To improve the
feeding action of roll 266 it may be striated
lengthwise very finely.

The movements of cam 244 are so timed (as
will be explained later) that the paper feeding
operation takes place automatically upon the
opening of the wrapper 172 at the end of a record-
ing eyecle. The diameter of feed roll 266 and the
circumferential length of the operative edge 392
of cam 244 are so calculated that a measured
length of paper is fed into the wrapper at each
paper feed operation. This measured length of
recording paper represents the width (that is,
the distance from side to side) of the recorded
telegram sheet, while the length of the sheet (the
up and down distance) is determined by the
width of the supply roll i82.

The automatic feeding of the paper into the
wrapper {12 requires automatic means for noti-

- fying the operator when the supply of paper is

nearing exhaustion. Referring to Figs. 20, 22 and
28, a switch 407 is mounted on a bracket 408
adjustably attached to the right frame 165 by
screws 408’. The switch 4071 has a spring arm
409 which carries a roller 419 arranged to engage
the adjacent side of the supply roll 182. The
roller 410 presses against the paper roll 182 near
its core 411 (Fig. 28), which is & wooden cylinder
carrying a pair of trunnions 412 supported in
open slots 413 on top of the transverse frames
{65 and 166.

As long as there is sufficient paper in the sup-
ply roll {82 to form a bearing surface for the
spring pressed roller 149, the switch 407 remains
open. When the paper turns are exhausted be-
yond the roller 4{0 and no longer hold it back,
it suddenly snaps forward and closes the switch
407. Any suitable alarm device may be con-
trolled by the switch 497, such as a bell or s
lamp or even both. In our machine, the switch
487 lights the red lamp 132 which we mentioned
in our description of Fig. 11. The lamp 133 is
mounted on 2 bracket 414 which is attached to
the left frame 166 (Figs. 22 and 24).

We should point out that the switch arm 409
engages the side of supply roll {82 and therefore
operates with a snap action when the diameter
of the roll reaches a predetermined minimum.
This distinguishes our alarm device from prior
structures of this type where a lever engages the
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face of the supply roll and moves slowly as the
diameter of the roll diminishes, so that no .snap
action of the control member is possible.

The paper cutting mechanism

Every time the paper feed advances a measured
length of paper into the open wrapper 112 upon
camnpletion of a recording operation, the section
of paper that bears the recorded message is pro-
jected out of the wrapper, as indicated by the
dotted outline 415 in Fig. 29. Before the wrapper
can close again, it is necessary to cut off the
recorded message. This is automatically aceom-
plished by the following mechanism for which we
shall refer to Figs. 18, 22, 24, 28, 29 and 31.

A Dblock 416 on base 81 carries a plate 441
which is set into a recess in the block and is
secured by screws 418 (Pigs. 18 and 22). The
plate 417 has an extension 419 which is thicker
than the plate itself (Fig. 22). and carries a stud
420 in the form of an adjustable shoulder screw
for pivotally supporting a knife blade 421. This
blade is atfached to a holder 422 by rivets 423
and the holder is mounted on the pivot stud 420.
As shown in Fig. 18, a retractile spring 424 se-
cured at one end to the base 187 is attached to
the rear end of the blade holder 422 and nor-
mally holds the blade 421 up against a stop 425
carried by an extension 417’ of plate 411.

A stationary knife blade 426 is set in a recess ¢

in plate 417 and secured by rivets 427. The left
end of this fixed blade is fastened to a block 428
by a screw 429. The hlock 428, which is mounted
on the base 167 in any practical way or cast inte-
gral therewith, supports a leaf spring 438 for
guiding the movable knife blade 42{. An exten-
sion 431 attached to the free end of the biade 421
passes between the stationary blade 426 and the
spring 430, which thus presses against the mov-
able blade and holds it in line. The tension be-
tween the two knife blades is regulated by 2
“bowed spring 422 on the pivot stud 420 (Fig, 22).
A part 432’ of spring 432 (Fig. 22) projects into
a slot 433 (Fig. 18) on the end of extension 4(9
of 'plate 417 to hold the spring against turning.
When the recorded paper 415 is projected out
of the wrapper 112, it passes between the open
knife blades 42! and 426 as shown in Fig. 29.
When the movable blade 421 is swung down, the
paper is cut off along the edge of the wrapper
as closely as possible. The cutting operation of
blade 421 is done electrically at a predetermined
moment through the following connections.

Referring to Figs. 18, 18A and 29, there is a
solenoid 434 in the base chamber {87 depending
from the top of the base to which it is secured hy
screws 435, The solencid 434 has a plunger 436
which operates with a long longitudinal stroke
and. therefore requires special . supporting . and
guiding means, The plunger moves between a
pair of guide plates 4371 and 438 which are secured
to the top of the bage casting by scréws 438. The
hottom of the plunger rests on a plate 449 which

is an. L-shaped piece attached to the side plate.

438 by screws 441, To permit vertical adjustment
of the bottom plate 446, it is provided with ver-
tical slots 442 through which the screws 44 ex-
tend.
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A plate 443 is secured to the bottom guide 449 -

by screws 444 and the forward end of this plate
terminates in an - upstanding flange 445 which
forms a stop for the outward movement of plunger
436. The stop 445 is adjustable lengthwise of the
plunger by providing a longitudinal slot (not
shown) through which the fastening screws 444
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pass. A cord 446 is tied at one end to the plunger
436 and at. the other end to the free end of the
movable knife 421, The cord 446 passes through
the top of base 167 around a pulley 441 carried
by a bracket 448 which is attached to the under-
side of the base. A guide 448’ on the bracket 448
extends across the pulley 447 to hold the cord in
place. The retractile spring 424 normally holds
the plunger 436 against the stop 445, which can
be adjusted to make the cord 446 taut.

When the cutter magnet 434 (as we shall call
it) is energized, the plunger 436 is drawn in and
the knife blade 421 is quickly pulled down to cut
off the recorded sheet 415 which has been pro-
jected out eof the wrapper 172. The discharged
telegram drops into the delivery chute (31 at the
front of the machine, as we mentioned in con-
nection with Fig. 11. The delivery chute 134 is
preferably a transparent receptacle through
which the operator can see the discharged tele-
grams 449.. The bottom of chute 131 is formed by
an inclined plate 450 which guides the discharged
sheets - towards the front wall of the chute
(PFig.29).

In the present machme, the delivery chute 131
is detachably secured to the base {87 by means
of a bracket 45{ which is fastened in place by a
manually operable lock 452 of any practical con-
struction. It may be assumed that the locking
device 452 is like the one shown in Figs. 14-i7
previously . described. . To protect the operator
Ifrom accidentally cutting his hand on the knife
blade 421, as when he removes the telegrams from
the delivery chute, we provide a guard 453 which
is a light blade of sheet metal pivotally suspended
on a rod 454 in front of the knife. The rod 454
is carried by an arm 458 secured to the frame 185.
The swinging guard plate 453 is pushed aside by

~ the paper as it emerges from the wrapper

(Fig. 29):

The cutter magnet 434 is energ1zed at the
proper moment by the operation of a switch 454
(Fig. 28) mounted on frame 1§85 and associated
with the paper feed shaft 265. The right end of
this shaft extends' through the frame 155 and
carries a pinion 457 which permanently engages
a gear 458 mounted on a stud 459 on frame ‘185,
A cam 460 is mounted on the stud 45% and con-
nected to gear 458 so that those two parts always
rotate together. The cam 480 has a notch 461
adapted to receive the end of a follower 462 which
is pivoted on a stud 463 on frame 165.

The switch 456 has a spring pressed button 454
which bears down on the follower 462. As long
as the follower rides over the high edge of cam
460, it holds the switch button back and the
switch remains open. ' When ‘the follower 462
drops ‘into the notch 861, the button 484 moves
out ‘and the switch 456 is closed.. As will be ex-
plained later, the ¢losing of switch 456 enermz%
the cutter magnet 434.

The gear ratio between: the elements 451 and
458 is so related to the movément of the paper
feed shaft 268 that during each paper feed opera-
tion the cam 460 makes one revolution from the
position shown in Fig. 28. This means that when
the required length of fresh paper has been fed
into the open wrapper 112 and the recorded sheet,
projected out of the wrapper, the cutter magnet
434 is energized for a moment (only while the fol-
lower 462'1s.in the notch of cam 460) and quickly
pulls the knife 42f down to cut off the telegram -
sheet 415." The shaft 265 continues to move after
the cutting operation sufficiently to cam the fol-
lower 462 out of the notch 46i. This opens the
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switch 456 to release the magnet 434, whereupon
the knife 421 flies up to normsl position. Tt will
thus be seen that the cam 244 controls the paper
feed operation. mechanically :and contrels the
paper cutting operation electrically. ;

The smoke remover

In facsimile recorders using. an eleciric stylus
on' specially prepared paper the high voltage of
the recording operation liberates fumes or smoke
which it is desirable to remove and render in-
nhocuous. For this purpose we have devised a
blower arrangement which draws the smoke from
the recording chamber into a Hlter box mounted
in the base chamber of the machine. ‘

Referring to Fig. 29, an inverted U-shaped
bracket 465 is attached by screws 455 to the un-
derside of base 167. 'To the right side of bracket
435 is fastened a fan casing 467 by screws 468 and
the other side of the bracket carries a motor 463
which is secured by screws 470, - The motor shaft
471 extends into the fan caging 487 where it op-
erates a suitable fan or blower (not shown).

The intake of the blower casing 487 connects
with 'a metal pipe 472 which extends upward
through a hole in the base top. The upper end
of pipe 472 connects with a short biece of rubber
tubing 472’ which is connected at its upper end
to a metal elbow pipe 473. This pipe is attached

at its upper end to the flange {17 of the wrapper 3

assembly (Fig. 30) by means of a metal fitting
474 which has a circular flange 475 adapted to
fit into the flange 177 in.a tight vet readily sep-
arable connnection. The. elbew fange 475 is
slotted to make. it slightly-flexible and thereby
produce an air tight joint with the flange 17
When the operator wants to change the stylus, as
previously explained, he pulls out the slbow 473
which. is freely movable ou$ of and into closing

position because of its mounting on the flexible -0

rubber tube 472’.

The outlet of the blower casing 487 is connected
by a tube 47§ to a filter box 4717 secured to the
top of the base by brackets 418 and 479 (Figs.
18 and 28). The box 477 contains suitable ma-~
terial which filters out the smoke and allows the
purified air to escape through perforations in the
cover (not shown). Tt will thus be clear that the
blower motor 468 withdraws the smoke liberated
in-the recording chamber (79 and blows it into
the filter box 4711. 'The blower motor 488 is ener-
gized simultaneously with the power motor 241
through circuit connections controlled from the
transmitter, as will be explained in connection
with Figs. 41-42.

The transmitter circuits (Fig. 40)

The source of power for the facsimile transmit-
ter is indicated in Fig. 40 by a pair of hus bars
A and B which may be assumed to be connected
to a commercial line circuit of 60 cycles and 110
volts. A main power switch 489 connects the bus
bars A—B with a pair of lines 481 to which con-
ductors 482 and 483 are connected by an auxiliary
switch 484, ‘ .

To simplify the cireuit connections in Fig. 40
we have shown a pair of auxiliary bus bars a and
b leading from the conductors 432 and 483, re-
spectively. When a terminal or conductor is
marked with an drrowhead and labeled o or b,
it means that the part thus labeled is connected
to the auxiliary bus bar a or b, so that it will not
be necessary to show the wiring or circuit con-
nections to the auxiliary bus bars, which are con-
nected to the main bus bars A and B through
the switches 480 and 484. ‘In describing the ‘cir-
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cuits we use the convenient term “wire” to repre-
sent any kind of electrical connector. .

The two lines 481 go to a irequency standard
485, and the conductors 482-—483 are connected
to the power input terminals 886—487T of a pre-
amplifier 488. This apparatus is so well known
in the facsimile art that it will be sufficient if we
merely indicate the presence of two transformers
489 and 490 which supply power to the vacuum
tubes in the amplifier. Transformer 438 has &
primary coil 49! and a secondary coil 492. 'The
primary 421 is connected to wires 493 and 45§,
while the secondary 492 is in the filament circuits
of the tubes. The other transformer 488 has a
primary coil 485 and two secondary coils 496 and
491. The primary 495 is connecied to wires 4§94
and 498, the secondary 496 feeds the plate circuits
of the tubes, and the other secondary 497 fur-
nishes current for the exciter lamp §@ of the opti-
cal scanner. . The power lead 452 goes to con-
ductor 493 through g wire 489, and the other lead
483 connects with conductor 494 through a wire
500. The photocell §3 constitutes the signal in-
put of amplifier 488 and the amplified signal ocut-
put goes over lines 501 and 502 to a signal inverter
503. - .

The signal inverter 563, like the amplifier 488,
is a well known device in the faesimile art, so we
need only indicate a. transformer 564 for the
heater filaments of the vacuum tubes in the in-
verter and another transformer 505 for the plate
circuits. The primary 506 of transformer 583
has its terminals conected to the auxiliary maing
@ and b, and the secondary 507 supplies current
to the heaters of the tubes. The primary coil
508 of transformer 505 has one side connected
to terminal b and the other side is connected to
a conductor 589. The secondary coil 5i9 of
transformer 505 furnishes the power for the plate
circuits of the inverter.

The amplified signal output circuit 501-—502
of amplifier 488 constitutes the input of the in-
verter 503 and the output of the inverter goes fo
lines 51i—512. It will be understood that the
function of the inverter is to invert the incom-
ing signals so that the receiver will record a posi-
tive copy of the transmitted telegram. This op-
eration of signal inverters is familiar to faesimile
engineers and we need not go into detail excepi
to mention that the inverter 883, which is really
an oscillator, sends out & steady tone or carrier
(say 2500 cycles) when disconnected from the
amplifier. -

From what has been said so far concerning Fig,
40 it will be clear that when the operator closes
the main power switch 488, the frequency stand-
ard 485 is energized through the circuit lines
481. Nothing: else happens until the auxiliary
power switch 484 is closed. Thereupon the trans-
former 488 of amplifier 488 and the transformer
504 of inverter 503 are energized to heat the tube
filaments of those two units, which are thereby
made ready for operation. L :

_The transmitter has a start button 518 for
operating a switch 514. Let it be understood that
the parts 5{3—514 represent any practical form
of hand operated switch. When the switch 514
is closed, a relay 515 is energized through the
following circuit: from bus bar A to conductor
482, wire 493, wire 493 to point 818, wire Bi7T.
through the closed switch 514, wire 58, through
relay 518, wire 519, switch 106, wire 426 to point
5290, wire 599, and through“COnductor 883 to bus
par B. !

The “energized relay 515, which we call the
Power relay, closes its contacts 521, 522 and 523.
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The relay locks threugh closed contacts $22 and
523 as follows: from wire 493 through contact
522, wire 498 to point 524, wire 528, contact 523,
throuzh the winding of relay 5t%.and back to bus
bar B as described .in the preceding paragrapi.
The start button 513 need, therefore, be held
down only for a moment. The closed contacts
5§22 and 523 also close the circuit of chopper motor
65. through wire 525 to point 5§26, through the
motor windings to wire 494 and from there to bus
bar B, as previously traced.

The closing of contact 522 of energized relay
515 connects the transformer 490 of amplifier 482
with the auxiliary bus bars a and b through the
following circuit: from the input terminal 486,
wire 499 to wire 493, closed contact 522, wire 488,
through transformer primary 495, wire 494 to
point 520 and to the other input terminal 487.
Accordingly the operation of start button 513 en-
ergizes the plate circuits of amplifier 488.

At the bottom of Fig. 40 are four relays marked
8217, 528, 529 and 530. The first relay is operated
by alternating current from the source A--B, and
the other three relays operate on direct current.
The relay 528 is of the slow-release type, usually
called a slug relay. In designating the contacts
operated by these relays it ‘will simplify the de-
scription if we apply a single reference numeral to
each pair of contacts. That is, each assembly of
a stdationary contact member and its associated
tongue or armature will be regarded as a relay
contact which either makes or breaks when the
relay is energized.

Relay 527 has four make contacts 531 to 534
and a break contact 535. The contacts 534 and
535 have a single tongue 536 in common. Relay
528 has a break contact 437 and a make contact
538. Relay 529 has four make contacts 539 to
542 and three break contacts 543 to 545. The

contacts 540 and 543 have a common tongue 8435

and the contacts 581 and 544 have a common
tongue 547. Relay 530 has two make: contacts
548 and 549 and two break contacts 550 and §51.
The contacts 549 and 55/ have a common tongue
§52.

A rectifier 553 of any practical construction is
represented diagrammatically by a transformer
554, a pair of A. C. input terminals 555—556 ‘to
which the transformer primary 55T-is connected,
and a pair of D. C. output terminals 558 and 559
for supplying direct current ‘to certain ‘relays.
The input terminal §55 connects with contact
531 of relay 527 through a wire 560, and the other
terminal 556 goes to the auxiliary bus bard. The
wire 509 which comes from the signal inverter
503 is connected to terminal §58.

A timer 561 is associated with the relays 27 to
530 for controlling the sequence of their opera-
tion. This timing device is a well known piece of
apparatus purchasable in the open market, so we
need only say that it comprises a small synchro-
nous motor represented by a winding 562, a piv-
oted switch arm 563 and a ‘pair of contacts
564-—565. For convenience we shall refer to 562
as the timer motor. One side of this motor goes
to wire 560 and the other side is connected to
contact 537 of relay 528 through a wire 586. The
timer arm 563 is connected to a wire 567 which
goes from the negative terminal 558 of rectifier
553 to contact 533 of relay 521. A wire 568 con-
nects the timer contact 564 with contact 538 of
relay 528, and a wire 569 connects the other timer
contact 565 with the tongue 546 of relay 529.

In the operation of timer 561 it is to be as-
sumed that the arm 563 normally rests against
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the eontact §64. - When the mator 562 is ‘ener-

gized, the arm-563 is slowly moved from contact
564 to contact 565. The length of time required
for this movement of arm 563 can be regulated
and for the purboses of this description we shaill
assume that it takes two seconds for the arm 563
to swing over to contact 565, where the arm re-
mains as long as the motor 562 is energized.
When the motor cireuit is broken, the arm 53
flies back to contact 564. These are the only de-
tails. we need to remember in connection with the
timer 561.

As previously ‘mentioned, the lines 481 which
are connected to the bus bars A and B go to the
input terminals of the frequency standard 485.
This unit is a standard device well known to
electrical engineers and requires no description.
It is sufficient to say that the output lines
570-—6Tt supply a 60 cycle altérnating current to
a synchronous power amplifier 572. The line 570
goes directly to the amplifier but the other line
511 is connected to the tongue 536 of relay 521.
A wire 5138 eontaining a load resistor 5T4 ‘con-
nects line 570 to the closed contact 535 of relay
521, whereby the output of the frequency stand-
ard is short-circuited when the relay 527 is not
energized. A conductor 515 connects an input
terminal of amplifier 572 to contact 534 of relay
521. Hence, when this relay is energized the out- -
put of the frequency standard #4885 goes into the
synchronous power amplifier §72.

The amplifier unit §72 is -another piece of ap-
paratus that is so well known as to require no de-
scription. We need only say that its output lines
5716 energize the synchronous motor 33 which op-
erates the scanning cylinder 32. Sinee the out-
put of amplifier $12 is insufficient to start the mo-
tor 39, we insert & relay 817 which has a pair of
make contacts 578 and 519 connected at one side
to the bus bars & and b and at the other side to
the output lines 576. One side of relay 517 is con-
nected by a wire 580 to contact 532 of relay 521
and the other side of relay 5717 is connected to
the plus terminal 558 of rectifier 553 through
wires 581, 582 and 583.

When the relay ‘527 is ‘energized upon opera-
tion of the start button B{3 (as presently to
be explained), the motor starting relay 577 is
energized through the following connections:
from- the plus terminal 55& of  rectifier §53
through wires 581, 582, 583, relay 577, wire 580,
through closed contact 532 of relay 527, wire 584,
contact 544 of relay 528 (not energized), wire
£85; closed contact 533 of relay 521 and through
wire 567 to the negative terminal 559 of the rec-
tifier. ‘The energized relay 817 ‘connects the
scanning motor 39 to the main power source
A—B, and once this motor is started, the syn-
chronous amplifier 572 takes over the duty of
running the motor after the relay 517 is re-
leased.

When the ‘power relay 515 is energized upon
cperation of the start button 543, a5 previously
explained, the relay 827 is energized from the
bus bar e through the closed .contact §2i, wire
585, through the relay winding, and to bus bar b.
It is evident that the relay 527 remszins ener-
gized as long as the power relay 515 is in op-
erated condition. When the energized relay 527
closes ‘its contact 531, which is connécted to bus

“bar ‘a, the rectifier 5§53 is enefgized through the

transformer primary 9987.

The closed relay contact 531 also energizes the
primary coil 588 to transformer 505 in the sig-
nal inveérter 503 through wires 560 and 509, the
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other side of coil 508 going to bus bar b. Ac-
cordingly, the plate circuits of the inverter tubes
are connected to the source of power A—B. The
relay contact 531 also energizes a relay 587
(upper right corner of Fig. 40) which is con-
nected by a wire 588 to wire 529 and therefore
to the bus bar @. The other side of relay 581
goes to bus bar b. When the relay 587 is ener-
gized, its contact 582 closes the control circuit
590 of the radio transmitter 13.

The closed contact 831 of relay 527 also en-
ergizes the timer motor 562 from bhus bar a
through wire 560 to point 591, through the mo-
tor windings to wire 568, across the closed con-
tact 53T of relay 528 (not yet energized), wire
592, and through closed contact 55§ of relay 529
(still inert) to bus bar b. When the timer is
thus energized, the arm 563 moves over to con-
tact 565 and this operatirn (as we have assumed)
requires two seconds.

‘When the timer arm 583 engages the contact
565, the slug relay 528 is energized for a moment
through the following connections: plus terminal
558 of rectifier 558, wire 581 to point 593, through
relay 528, wire %94, closed contact 543 of relay
529 (not yet energized), wire 588, and throuch
the timer arm 563 to the negative terminal 559
of the rectifier. The energized relay 528 opens
its contact 537 and thereby deenergizes the timer
motor 562, thus-causing the switch arm 563 to
fly back against the contact 564. The breaking
of contact 565 disconnects the relay 528 from the
rectifier 553, but as this relay is slow to release
it holds its contact 538 closed long enough to
energize the next relay 529.

The circuit of energized relay 528 goes from
‘the plus terminal 558 of rectifier 553, wire 581 to
point 593, wire 582, through relay 529, wire 595,
through closed contact 538 of relay 528 (still
energized at this moment), wire 588,
through the timer contacts §64—F563 to the nega-~
tive terminal 559 of the rectifier. Relay 528
locks through its closed contact B4{, wire 585§,
closed contact 533 of relgy 5271 (which remains
energized) and through wire 5§67 back to the rec-
tifier. In other words, the relay 523 remains
energized independently of relay 528 and the
timer 561.

Relay 528 through its contact 545 controls a

relay 596 which has one lead 587 connecied to .

contact 524 of the power relay 515 and the other
lead §88 goes to contact 345. When the relay
815 is energized by operating the start button
513, the relay 596 is connected to bus bars ¢ and

b before the relay 523 is energized. The funec- .

tion of relay 596 will presently be explained. At
this-time we need only mention that the ener-
gizing of relay 529 breaks the contact 545 and
releases the relay 586.

- Relay %29 also controls the output circuit of
amplifier 488. As long as this relay is inactive,
its open contact 539 keeps the amplifier output
lead 502 open. Upon the closing of contact 538,
the amplifier output circuit 591—502 is fed into
the signal inverter 593. However, the output of
the inverter is at this time short-circuited by the
closing of contact 582 of the energized relay
529. This short-circuit can be traced from
point 589 on line 5!1{, wire 669, contact 542, wire
801 to closed contact 550 of relay 538 (not yet
energized), and wire 602 to point 683 on line 5{2.

-The breaking of contact 544 of energized re-
lay 528 deenergizes the relay 577 of amplifier 572,
so that the contacts 578--579 are. released and
the bus bars ¢ and b are taken off the circuit of
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the synchronous scanning motor 39, which is
now operated by the synchronous output of am-
plifier 572. The breaking of relay contact 543
holds the circuit of relay 528 open even after the
timer arm B§3 again engages the contact 565.

Let us now go back for a moment to the slug
relay 528 which has been disconnected from the
rectifier but which did not release it contacts
537 and 538 until the relay 525 became energized.
The release of contact 538 has no effect on the
locked circuit of relay 529. The closing of con-
tact 537 again energizes the timer motor 562
and the arm 583 starts moving toward contact
885 which it touches after an interval of two
seconds.

We now have the condition where the contact
548 of relay 529 and the timer contact 565 are
closed. As a result the relay 530 is energized
through the following connections: from plus
terminal 558 of rectifier 553, wire 58! to point
593, wire 582 to point 604, wire 583 to point 605,
thirough relay 538, wire 696 to closed contact 540,
wire 562 to contact 565, and through the timer
arm 563 to fthe negative side of the rectifier.
Relay 530 locks through its closed contact 548,
wire 585 and the closed contact 533 of energized
relay §271. It is important to remember that the
relay §36 is energized two seconds after the ener-
gizing of relay 529. The purpose of this interval,
which we have put at two seconds by way of
example, will shortly become clear.

When the energized relay 530 breaks its con-
tact 559, it removes the short-circuit from the
inverter output lines 511—512, which now con-
nect with the radio transmltter 13 through the
closed contacts 607 and 608 of energized relay
587. A T-pad 609 of conventional construction
regulates the power level of the input c1rcu1t
§18—818’ of the radio transmitter (3. ‘

The closing of relay contact 549 connects the
solenoid 96 of the scanning mechanism with the
bus bars ¢ and b through wire 611, whereby the
half nut 84 is thrown into mesh with the feed
screw 80, as previously explained. 'The scanning

- carriage SK now starts to move down. When the

energized relay 530 breaks its contact 551, it de-
energizes the timer 861 and the arm 563 instantly
returns to normal position against the contact
b64,

The relay 596, which is energized from the bus
bars a¢ and b upon operation of the power relay
§15, has two break contacts {2 and 613 and two
make contacts §14 and 615. The contacts 612
and 644 have a common tongue 616 connected to
a wire 817, and the contacts 613 and 615 have a
common tongue §18 connected to wire 682. 'The
contacts §12 and 613 are connected to the output
lines 5i{ and 512 of inverter 508, and the con-
tacts 614 and 615 are connected to a pair of ter-
minals 8§19 and 629 of the frequency selector {5.
We metitioried thi§ devicé briefly in the deserip-
tion of Fig. 1 and now we shall say somethlng
more about it.

Assuming that we have three cars that op-
erate as mobile recording units in our system, the
selector mechanism 1% comprises three oscillators
8§24, 822 and 623 which deliver different fre-
duencies adapted to select cars Nos. 1, 2 and 3,
respectively. Rach oscillator has a pair of out-
put terminals 624 arranged to be connected with
the terminals 6§19 and 626 by wires 625. A rotary
hand knob 626 enables the operator to select the
particular oscillator which is to be connected to
the radio transmitter 18, | -

- Liet us suppose that the operator has a message
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for:car No. 1. He turns the selector knob 626 to
connect the oscillator 624 which is assigned to
that -particular -car. With relays 5871 and 536
both -energized, the oscillator 621 -sendg its fre-
quency to the radio transmitter 13, through the
following connections: From the selector switch
terminal 619 fo relay contact 14, wire 617, relay
contact 607 and through 'line 610 to the radio
transmitter. From the other selector terminal

620 we go to contact 615 through the T-pad 609 !

to wire 627, relay :contact. 8§08 and through the
circuit line 640’ ‘to the radio transmitter, which
broadcasts the selector frequency to be picked up
by car No. 1, What this frequency dces in the

recorder outfit of the selected mobile unit will be :

explained in-the description of Figs. 41:and 42.

Tt:should be pointed out that the interval dur- -

ing which the selector frequency is sent over the
radio -circuit is determined by the movement of

timer arm 863 from contact 564 to-contact 5685. :

This interval, as already 'mentioned, is ‘here 'as-
sumed :t0-be two seconds, which ‘we have found
to be sufficient in our -present system -but ‘which
of -course -can ‘be wvaried to suit particular con-
ditions.

The reason why the transmission of the seleg-
tor frequency is determined by the timer arm 563
will .be understood if ‘we recall-the following op-
erations.  ‘When the relay 5271 is -energized, .its

‘contact 631 connects.the relay 597 to bus bars . a .

and b so that the-contacts 607 and 608 are closed.
With the .relay 596 ‘also energized upon opera-
tion.of -the:start button 513, the frequency selec-
tor .circuit is :connected ‘to the input of radio
transmitter (2. The energizing of relay 527 -also
energizes-the timer 561 and :in two seconds the
arm 563 -engages the -contact 565. When that
‘happens, the relay:528 is momentarily energized
and closes the circuit of relay 529 which opens
its' contact 545 .and releases the relay 596. This
automatically takes the selector frequency off ths
radio 'input 610 and 619’ after a transmission
time of two:seconds.

In -describing -Fig. .1 ‘we mentioned that the
faesimile sending -staticn had a twosway -tele-
phone set 16 for calling up-the operators-of the
mobile recelving units. In Fig. 40 this telephone
set [is represented diagrammatically by :a micro-
vhone £28 adapted to be connected to the radio
transmitter {13 :and aloud speaker-828-connected
to ‘the radio -receiver -14. It is to be understond
that the handle of microphone 628 has a switch
biitton 639 which the ‘operator automatically
pushes:in when he grips the handle to close the
econtrdl dircuit "580 of .radio transmitter {3
through wires-631.

“The microphone circuit-632 is:connected to con-
tacts 633 and 634 of relay-587 which is not ener~
gized:at this:time, so that the microphone isnor-
mally‘connected to:the input lines 619 and 619/ of
the radio transmitter for sending out verbal .in-
strucdtions to the car operators. The ‘telephone
talk coming from the car operators iis receiverd
at -the sending station through the Joud speaker
629. Tt 'should be noted ‘that during facsimile
transmission when the relay 58T is energized. the
microphone’is disconnected from:the radio trans-
mitter 13 so that it is impossible to jam the
facsimile signals with an attempted telephone
message.

Operation of Fig. 40

“The operation of the various control eircuits:in
Fig. 40 will be clear from the preceding detailed
description; but it will help us to remember the
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salient points :in the -automatic control hetween
the sending station and the selected receiving sta-
tion if -we:give-a.synopsis of what habpens-at the
sending station-when the start:button 542 is oper-
ated,

To begin- with, the closing 'of the main power
‘switch 483 -connects the frequency standard: 486
with the source of power A—B. When the aux-
iliary power switch 484 -is closed, the filament or
heater circuits of the vacuum tubes:in the pream-
plifier 438 and in the signal inverter §33 are-’con-
nected to the-source of power through the auxil-
iary bis bars @ and b. The units 488 and 583 .
are thus readied for-operation. The attendant
inserts the ‘message to be transmitted into the
scanning -cylinder 32 -and -adjusts the -selector
knob 626 to select the particular -car for which
the'message is intended.

After telephoning to the operator of the -se-
lected car whatever instructions or information
may. be necessary, the attendant at the sending
stationpresses the start button §12 for a moment
‘and this is what happens: :

Relays 515 and 53§ are operated. The exciter
lamp 68, the chopper motor 85 .and the plate cir-
cuits ‘'of preamplifier 488 are encrgized. How-
ever, the output circuit ‘5041-562 of this amplifier
is still ‘open . at contact 533 of relay “529.

Relay 821 is energized and causes the energiz-
ing of the plate'circuits in signal inverter 503, the
rectiﬁe1 §54, the synchronous timer $61 and the

elays 57T ‘and 537, Consequently, the synchro-
'10 us scanning motor 239 “is sstarted, the ‘micro-
rhonse circuit '632 is @isconnected :-and ‘the :selec-
tor frequency is sent out.over:the radio transmit-
ter 3.

At the ‘end of two seconds, the timer arm 563
touches, the contact 565 whereupon the relay 528
is ‘'energized-for a -moment, thereby deenergizing
the timer and operating the relay 523. When the
relay 528 is deénergizea the timer 561 starts re-
cveling.

Thée operation of relay 529 deenergizes-the re-

596, \vhereby ‘the selector frequency s taken off

the lines 617 and 27 two.seconds after it started.

‘“The-operation of relay ‘529 cioses the cutputiof
preamplifier 488 and the same time short-cir-
cmts the output of inverter 303. )

Two séconds after the relay 529 is enerdized,
the timer arm 561 'Lgam ‘toughes the contact 565
and the Telay 530 is engrgizéd. As a Tesult, the
inverter output 511—512 is fréed of its short-cir-
cuit -and goes ‘into the radio ftransmitter 13. At
the samie ‘time ‘the ‘half-nut magnet 96 ‘is-ener-
gizéd and the timer: 581 is again desnergized.

Theréfore, the ensrgizing of reldy 530 puits ‘the
facsimile transmitter -into -operation to ‘scan the
niessage in-cylinder 82, The first facsimile sig=
nals to go over are the rhasmﬂ signals produced
by fthe black mnrk ’*8' on ‘the telegram qheet
At the’ close ‘of ‘a SPanmng operation, the ca"nage ‘
SX-opetis the’ switch {86 whereby the powerrelay
518 is deeilergized ‘and ‘all ‘parts are restored to
normasl, o

Tt “will ‘be 'seen, then, that once the miachine is
started by the bLt;ton 513, the various operatlons
we have ‘described take place automatically and
S0 qulckly that only about four seconds elapse be-
tween the pressing 'of ‘the ‘start button §13 -and
the oegmmng of ‘facsimile transmiission,

There are two features-in the transmission’cir-
cuits of ‘Fig.- 40 that should be remembered for
a clear.understanding of the receiver circuits:in
Figs. 41 and 42 presently to be described.. First;
there:is:the two=second interval .during which the
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selector frequéncy i transmittéd over the radie
circuit upon the energizing of relay 5271. * This is
the selector interval during which the desired

mobile unit is selected to receive the coming mes-

‘sage. Second, there is ancther interval of two
seconds between' the operatlon of relay 529-and
the operation of relay 538. During this interval
the selector frequency .as well as.the output of
inverter 533 are off the lines 626 and 627 that
go to the radio transmitter (3. " This silent in-
terval we call the no-tone interval during which
the selected receiver is automatically conditioned

for the recording operation, as will be explamed‘

in the description that follows:.
“In a system using but one car to be connﬁcted
with-the sending station’' (as would come within

15

the purview of our invention), the selector fre- -,

quency device I5 wouldinot be necessary, for
then the steady frequency tone sent out by the
signal ‘inverter 583 for a pericd of two seconds
would operate as a selector frequency. . The con-
trol apparatus of the car would, of course, be
tuned to the frequency output of the inverter.
~In the broader aspect of gur invention we con=
template a selector mechanism capable of send-
ing out any kind of selecting signals that will
automatically place a desired car in facsimile
receiving condition. For example, the selecting
devices 82{ to 623 can be of a type that will gen-
erate different code mgnals, each adapted to se~
lect 4 particular car.

" The recorder czrcuzts (Figs. 41-—42)

The source of power for. the electrical dppa-
ratus of the facsimile equipment installed in each
car is .a storage battery 635. A main lead 636
(which runs through both Figs. 41 and 42) con-
nects various: electrical devices to one side of the
battery, the other side of which is grounded. In
Fig. 41 the units directly connected to battery
lead 836 are two dynamotors 8§37 and 838, a fre-
quency standard 629 (with respect to the filament
circuits) . and a converter 648. These units are
therefore energized and placed in a standby con-

dition by the mere closing of the battery circuit. N

A switch 84{ enables the opsrator to. turn the
electric power on and off, and when the power is
on g lamp:642 (Fig. 42) lights and shines through
the jewel 129 on the dashboard of the car.

The synchronous stylus motor-321 is conneected
by lines €43 to the frequency standard 63§ which
drives the motor and therefore the stylus 289 in
synchronism- with the.- scanning ‘mechanism - of
the distant transmitter. - The power motor 24§
and the blower motor 469.are connected in par al-
lel to the AC output lines 644 of an inverter 645
which, is energized throuch the battery. 1nput
line 645
’Whether they represent the selector frequency or
facsimile transmission, are receivéd by the radio
receiver 18 of the selected car. The output of
this receiver forms the input of the amplifier
unit 26 and goes through lines 647 to a trans-
former 648 which has the usual primary and
secondary coils 649 and 659. The primary 649
is..connected to the radio output eircuit 6§47
through a T-pad 651 and a condenser §52 to ad-
just the input power level as required for the
best results.

The amplifier 20 contams & triode 653, a beam-~
power tube 654 and a twin friode 855, The heater
fMlaments 656 of all three tubes are connected to
the ‘battery lead 836 through 'a conductor 657.
The grid-658 of tulie 653 is connected to one side
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of the secondary coil 650 and the other side.of
this coil goes to a grounded wire 659 which con-
nects with the cathode 660 through the usual
resistor-condenser combination. A conductor

681 connects the plate 662 of tube 653 with the

control grid 663 of tube 654. The screen grid
664 of this tube goes to a conductor 665 and the
cathode 666 is connected to the grounded wire

‘659, the same as cathode 660 of tube §53.
10 @

A transformer 667 comprising a primary coil
668 and a secondary coil 669 constitutes the out-
put end of the amplifier 208. One side of primary
658 goes to the plate 670 of tube 654 and the
other side of that coil is connected to conductor

‘665 which ‘runs through both Figs. 41 and 42.

One side of the secondary coil 669 is connected
to the recording line 337 and the other side of
that coil is grounded.  The stylus 280 being con-
nected to line 337 receives the amplified signals

generated in the transformer winding 669. In

other words, the circuit of coil 669 constitutes
the recording circuit of the facsimile receiver.
A grounded resistor 669’ (Fig. 42) connected to
line 337 serves as a continuous load on’ trans-
former 667 and therefore on tube 654, Whlch
cperates better with such a load.

* The twin triode 655 is part of the frequency
celector embodied in the amplifier unit 20.° The

tube 655 has two sets of three electrodes, one set

comprising a plate 671, a grid 612 and a cathode
873, and the other set comprising a plate 614, a
grid 678 and a cathode 616. The first three elec-
trodes act as an amplifier and the other three as
a rectifier.. The cathodes 672 and 616 are con-
nected to a grounded conductor 677 through the
bias resistors 678 and 879 which are in parallel
with the associated grid-leak condensers; accord-
ing to usual practice.

The grid 672 of tube 655 is connected to the
plate conductor 661 of tube 653 by a wire 680
which includes a condenser 681. The connecting .
boint 682 may he called the filter tap because it
is the point where the incoming selector fre-
quency is tapped from the amplifier tube 653 to
the filter control tube 655. The grid 672 is con-
nected to the grounded wire 671 through a high
resistor 683.

The frequency selector portlon of the combined
amplifier and selector device 20 includes a filter
unit 684 which comprises a transformer 685 with
a primary coil 686 and a secondary coil 687. Each
coil is shunted hy a condenser 688 and 689, re-
spectively. One side of primary 686 is connected
by a wire 690 to the plate 671 of tube 655, and
the other side of that coil is connected by a wire
‘891 to a conductor 692. The secondary coil 6871
is connected at one side to the grid 875 of tube

685 by a wire 693 through a high resistor 694,
and the other side of that coil goes hy a wire 695

to the -grounded conductor 8717.

The conductor €92 is an output lead of dyna-
motor 837 and carries (in this particular in-
stance) a 300 volt direct current which goes to
the plate conductor 681 of tube 653 through a
resistor 898. A condenser 698’ keeps the direct
current voltage from the grid 683. The dyna-
motor lead 692 is also connected to the amplifier
vlate 671 of tube 655 through wire 691, primary
coil 886, and wire 690.

The voltage in wire 691 from lead 692 divides
at the point 637, one path going throush the
transformer primary 688 and the other path
going to the:grounded-wire 81T through a voltage
dividing resistor §98 and the cathode bias resistor
679, The rectifier cathode 676 of tube 655.is con«
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nected by a wire 698 to boint 699’ :between the
resistors ‘679 and 698, whereby the cathode is
Ppositive with respect to the grid-615. Putting this
-another way, the purpose-of the voltage divider

698 is to bias the grid 615 negatively with respect -

to cathode §76.° In the apparatus we have been
using this negative bias amwounts to about 20
volts.

The rectifier electrodés 614—615—678 of tube
655 control a relay 7108 (Fig. 42) which we .call
the line relay of the recorder control circuits.
A conductor 781 connects one side of relay 109
permanently with the 300-volt direct current out-~
put of dynamioctor 837, and the other side of this
relay-goes by way of conductor 78210 the rectifier
plate 674 of tubhe '655. A condenser 103 is con-
mnected across conductors §91 and 182 to smooth
outthe peaks of the rectified half waves that go
across the electron path between plate 674 and
cathode £78. For convenience let us. call -this
%ictr'on path by the gingle reference numereal
- It will be clear that the line relay 700 is en-
ergized only when the electron path T84 has suffi-

cient conductivity to close the relay circuit. The"

condition of electron path T04 is determined by
the filter unit 684 and the operation of this unit
depends upon the selector frequency received by
the input transformer 648 of the amplifier 28.
‘We should remember that each car has its own
band-pass filter which lets through only the par-
ticular frequency assigned to that car. Let us
assume in Fig. 41 that the amplifier is receiving
a selector frequency to which the filter unit 684
‘has been tuned. The operation of line relay 160
in response to this frequency is effected as follows.

The incoming selector frequency goes from tap
682 to grid 672 of tube 655. The direct current
circuit for plate 8§71 goes from the dynamotor

output lead 692 to wire 691, through primary coil

686 and wire 698 to plate 671, across the electron
path to cathode 613 and to the grounded return
wire 671. Therefore, the selector frequency im-
pressed on grid 612 passes in amplified form
through the transformer primary 686. Since the
filter unit ‘684 will let this frequency through,
the induced E. M. F. in the secondary coil '687
50 ‘controls the grid 615 that the currént flow
across the electron path T04 energizes the line
rélay 160. 'The circuit of this relay goes from
dynamotor lead ‘101 through the relay winding,
conductor 702, across electron path 784, wire 699,
-and through resistor 879 to the grounded return
wire 677

The band-pass filter 685 performs another im-
portant function, namely, keeping the line relay
700 ‘(and therefore the facsimile equipment of the
car) inoperative while telephone conversations
‘gre going on between the sending station and the
selected mobile receiver.  As we shall presently
explain, the facsimile recorder can not be started
unless.the relay 100 is energized for a predeter-
mined interval, and this relay, as we have seen, is
operatively energized only by the selector fre-
quency which  passes through the filter 684 of
the car. Therefore, the band-pass filter 684 con-
stantly acts as ‘a custodian that prevents the
energizing of relay 108 for the required interval
except when it is desired to start the recorder.
How this operation of relay 100 atitomatically sets
the recording mechanism going will now be de-
scribed. ‘ . .

“The:line.relay 100 has a make contact: 103, a
break contact 106, and. a. tongue-181. common: to
poth 'eontacts.. .A..condenser 108 and a .resistor
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709, both grourided, are connected -in parallel o
the relay tongue 107. The make ‘contact 105 is

connected by a'wire T10 to a conductor T4(-which

is the output lead-of converter 640 and carries-(in
this .instance). a 150-volt direct current. -The
wire T10 includes a high resistor T12 and a lower
resistor T12' which are in series with condenser
708-when the relay contact 105 is closed.

We stated-in the description of Fig. 40 that the
selector frequency was-sent. over the radio circuit
for-a period of two seconds. :Accordingly the-line
relay 100 is kept energized for that interval and
closes its -coritact T05. ~The condenser 7188 is
now charged by the converter 640 through lead
Ti1, resistors 112 and 142’ in line T10, relay con-
tact 705, and through the ‘condenser to ground:
The resistors Ti2 and Ti2’ control the -current
flowing into the condenser-and are so-calculated
that it takestwo seconds to charge the condenser
to -a- value :sufficient for its intended operation.
Short pillses (that is, such as last less than {fwo
seconds),. while they will briefly -energize relay
7100, ‘are not of sufficient duration to .charge the
condenser 108 to the value required for its pre-
scribed function, which is-about to be explained.

In addition to line relay 700, which makes the
recorder operative, there are ‘seven relays in
Fig. 42 for automatically controlling -various
functions of the machine. ‘We have designated
those seven relays as follows: two power relays
143 and 714, an A. C. relay 115, a battery relay
116, 2 phasing relay T11, an end-of-message relay
118, and finally a release relay 719 which restores
all the relays to normal. :

As.we hHave seen, the immediate purpose of relay
760 when energized is to cause the adequate
charging of condenser T08. Upon release of ‘that
rélay the condenser instantly discharges through

-¢losed contact 706, wire 120, contact 121 of relay
115, wire 722, and through relay Ti3 to ground.

The energized relay 713 closes its contact 723

‘and complétes the ‘circuit of relay Ti4 from the

'150-volt 'D. :C. conductor ‘Ti1, contact 724 of un-

-energized relay 119, wire 125, through relay Ti4,
wire 128, closed contact 123, and through relay
T13 to ground. This ciréuit thus locks.the relay
T3 upon cessation of the condenser :discharge

current and at the same time energizes the relay
114,

The: operation of relay 113 energizes the in-
verter 648, through the battery léad 636 to point
121 (Fig. 42), wire 128 to point 129, wire 130,

closed contact 131 ‘of relay Ti3, wire T32 -and

through conductor 646 -into the inverter., The
110-volt A. C. output lines 644 go to relay T15and
energize the same. 'The energized inverter 645
operates the power motor 241 and the hlower
motor 469. When relay 115 is operated and bhe=-
fore the relay 116 is energized, any residual charge
in condenser 108 is cleared out through wire 120,
closed contact 183 of relay 115, wires 7134 and T34,
and-through closed contact 135 of relay 116 to
ground.: This keeps the residual condenser -dis-
charge outof the phasing relay TiT.

The energized relay T13 dlso riakes ‘the::60-
cycle frequency standard 639 operative to run
the 'stylus mctor :321. These frequency stand-
ards, as is well known, contain a. set of -vacuum
tubes which operate an output transformer-at
the :required -frequency :and voltage. The fila-
ments or ‘heaters of the- vacuum tubes in unit
639 are connected to the battery lead 638 by
a'wire134, and the plate:supply (300 volts-D. C)
is- furnished by the-dynamotor 638 through two
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branch leads 735 and 736. Conductor 735 sup-
plies -the plate voltage for all tubes except the
last one which is not energized until the relay
113 is operated. When the last or output tube
of unit 639 is energized through conductor 738,
relay contact 737 and return wire 138. The
power output of frequency standard 639 is now
sufficient to operate the synchronous stylus mo-
tor 321. The stylus 258, however, does not ro-
tate until its shaft 306 is released. by the phasmg
magnet 342.

The energized relay 115 operates the. cliteh
release solenoid 267 from hattery lead 636
through the solenoid winding, wire 133, closed

contact 74§ of relay 116 (not yet energlzed) wire i

141 and through the closed contact 742 of relay
115 to ground. As we explained earlier, the
operation of solenoid 267 releases the cam 243
(and therefore the entire cam assembly  CS,
Fig. 35) for rotation untl the stop shoulder 251
strikes the follower 252.  Let us remember that
during this movement of the cam assembly the
wrapping mechanism is closed to shape the pa-
per into a cylindrical form for recording.

The operation of relay 714 energizes the half-

nut solenoid 357 from the battery lead 636, wire

743 through the solenocid winding, wire 144 to
wire: 143, closed contact 146 of relay 118 (not
energlzed) wire 147, closed contact 748 of - relay

T19 (not energized) ; and through the ‘closed con- 3

tact 14§ of energized relay 714 to ground. The
operatlon of soleno1d 357 moves the half—nut 356
into mesh w1th the feed screw 236 and the
scanning carriage K starts moving forward (to-
ward left in Fig. 42) closmg the - switch 332.
The- movement of lever 354 to coupllng position
by solenoid 357 opens. the sw1tch 364 which is
connected to the recordmg line 337 by a wire
750.

Let it be noued that the output coil 669 of
amplifier 20 is normally grounded at both ends
through two grounding circuits.. ' One of the
circuits goes through the ¢losed: switch 364, as
already mentioned;, and the other circuit goes
from wires 750 and: 750’ through the insulating
contact piece 34ia of phasing magnet 342 and
through cam 338 to ground. Therefore, even
when the switch 364 is opened by the operation
of ‘solenoid 357, the stylus 290 is still- shorted
out' by the groundeéd wire 750’. Consequently
the output of amplifier 20.can not go. to the
stylus 290 until the phasing magnet 342 is. ener-
gized.

The relay 146 is energized from battery lead
636 to point 727, wire 128 to point 7129, wire 730,
closed contact 131 of energized relay 7113, wire
132, closed contact 151 of energized relay 7118,
wire 182 and through the winding of relay 116
to ground. The closed contact 763 of relay T{6
short~circuits the high resistor 712 for a pur-
pose that will presently become clear. It should
be noted that when the energized re‘ay Ti6
opens_its contact 740, the circuit of solenoid
267 is broken, so that the operatlon of this sole-
noid is only momentary to 11ft the” follower 252
off the cam 243.

__.Up to this moment, then, we have the.recorder
ih this condition? Thé blank has béen wrapped
into’ cylindrical form, the scanning cairiageé K
is starting to move forward, the stylus motor

321 is running, one of the grounding circuits has - -

been. removed from stylus 299 by the opened
switch 364, and the high resistor T12 has been
shorted from the condenser charging line T10.
These operations are all performed within the
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two-second no-tone interval which we described
in connection with the transmitier circuits of
Fig. 40.

- The transmitter is now sending out phasing
pulses or srgnals produced by the scanning of the
black mark 38’ on the transmitted telegram.
The line relay 700 responds to these phasing
signals which are sufficiently long tc charge the
ondenser 708 through the low resistor T{2’ in
line 710, from which the high resistor Ti2 has
been shorted out-se as to reduce the charging
tlme ‘of the condenser. The resistor 712’ is so
chosen that it requires a duration of approxi-
matelv half the phasmg signal time to charge
the condenser 768 to-the required value.

When the relay 799 is released upon cessa-
tion of the phasing signal, the charged con-
denser 708 is dlscharged through wire 720, closed
contact 733 of energized relay Ti 5, wire 734,
through phasing relay 711, wire 156 and to
ground either through the closed contact 757
of relay 718 (not energized) or by wire 158
through switch 882 which the moving earriage
K has allowed fo close. The relay T{7 locks

5 through its contact 789 and a limiting resistor

759°. Obvmusly, from what we said in the
preceding paragraph, short pulses of less than
half the phasing signal duration w111 not op-
erate the phasing relay 7i7.

The energized relay 7i7 operates the phas—
ing magnet 342 from point 760 on line 711 through
resistor 161, closed contact 762 of relay Ti1,
wire 763 and through- magnet 342 fo ground.
The energized magnet 342 releases the locking
cam 338 and ungrounds the line 158’, with the
result that the stylus shaft 306 is now rotated
by-the synchronous. motor. 321 and the stylus
290 is operatively connected in the recording
circuit. Hence, the ‘stylus 290 rotates. in syn-
chronism with the scanned telegram sheet 38
in -the transmitter and produces a facsimile of
the transmitted message in a manner well known
to those familiar with this art.

When the carriage K reaches the end of its
forward movement or completion of a scan-

* ning operation, it closes the switch 386 which
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energizes the relay 1i8 from battery lead 636,
wire 164, switch 386, wire 165, through the relay
Wlndmg, wire -166, and through the. closed con-
tact 167 of relay 719 (not energized) to ground.
The energized relay 118 locks through battery
lead 636, wires 728 and 730, relay contact 131,
wire 7132, conductor 646, wire 786, closed contact
769 and through the relay winding as before.
The opened - contact 746 of energized relay 7118
breaks the circuit of solenoid 357 which releases
the half-nut 356 from feed screw 236 and al-
lows the carriage X to return mstantly to nor-
mal position. -

- Let us recall (Figs. 20 and 39) that during the
return movement of the carriage K the lever 277
is thrown up by the trxgger 285 and releases the
cam- assembly CS for movement from the posi-
tion i in Fig. 36 to that in Fig. 37. As a result, cam
245 -opens the _wrapper 112 and cam 244 feeds a
fresh length of paper into the open wrapper,
thereby pro.]ectmg the recorded sheet out of the
wrapper. Af the same t1me the paper feed shaft

285 operates the cam 480 to close the switch 456,

thereby energizing the solen01d 434 to shear off
the recorded message which falls into the holder
131 As prev1ously mentioned, when the paper
supply is nearly exhausted the sw1tch 401 is

tor of that fact.
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The closing of switch 456 also energizes the
relay 119 from the battery lead 63§ through a
wire 170, and the opening of relay contacts 724,
748 and T67 releases all the other relays of Fig.
42. The relay 719 has & make contact 11{, and
when this is closed it keeps the inverter 645 ener-
gized from battery lead 636 through a wire 128,
contact 171 and conductor 645. The inverter,
therefore, keeps the power motor 241 running
until the cam 460 that controls the knife solenoid
434 has turned sufficiently to throw the follower
out of the notch 481 so as to open the switch
456. This now deenergizes the relay 713 and also
releases the cutter solenoid 434 which allows the
knife 421 (Fig. 18) to fly back up.

With the release of relay 719 after the shearing
of the recorded message, the machine automati-
cally shunts down and stays ready for the next
message: The battery switch 641 is left closed
so as to hold the power units 637, 638, 639 and
649 in stand-by condition. The dynamotor £31
keeps the plate circuit of the first amplifier tube
6§53 energized through conductor €92 but that
tube takes little power. However, the beam power
tibe 654 uses a heavy current and it would be
a- waste of power to keep that tube energized
during non-recording intervals. Consequently,
the plate circuit through conductor §85 is not
closed until the relay 714 is energized, whereupon
the' conductor 665 is connected to the output
lead 701 of dynamotor 637 through a wire 712 and
the contact 713 of relay T14.

Another feature of conserving battery power
is- used in connection with the phasing magnet
342. The armature 341 of this magnet is sub~
jected to heavy end pressure by the cam 338
which is constantly urged clockwise by the fric-
tion clutch 325 (Fig. 23).
siderable power to dislodge the armature 341 from

its locking position; though it takes but little 4

power to hold it down. To meet this condition
we provide a low resistor 114, and a condenser
115 of large capacity in series with the compara-
tively high resistor 7161. The negative side of
condenser 715 is' grounded.

When the battery switch 641 is closed, a 150-
volt. D. C. source charges the condenser T15
through conductor 711 and the resistors 161 and
114, When the relay T17 is operated at the phas-
ing monient, the condenser 115 discharges and
sends a heavy current through the low resistor
114, closed relay contact 162, wire 163 and through
the phasing magnet 342 to ground. This mo-~
mentary heavy impulse has enough power to actu-
ate the armature 341 and release the stylus shaft
306. After that a low current passes through
the magnet 342 from conductor 711, through re-
sistor 161 and relay contact 162 to hold the
armature 341 in actuated position.

When only one car is used in our system, the
line relay T00° responds to the selector signals
and to the phasing signals equally well without
any adjustment -of the filter circuit in the record-
er, because both kihds of signals come over the
output frequency of the signal inverter 503 at the
sendinhg station., However, where we employ sev-
eral cars- with filter units tuned each to a dif-
ferent frequency, so that the selector frequency
of any car is differént from the output frequency
of the signal inverter 503, we provide automatic
means for adjusting the reactance of the filter
circuit in each car in such a way that the filter
frequency Wih correspond to the output frequency
of the signal inverter.

One arrangement for accomplishing this auto~

Hence it requires con-.
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matic adjustment of the filter frequency com-
prises a pair of condensers: 178 and 119 (Fig. 42).
connected by wires 180 and 7181 in parallel with
the condensers 688 and 689, respectively, in the
filter unit 684 (Pig. 41). The circuits of con-
densers 1718 and 1719 are controlled by contacts
782 and 188, respectively, of relay Ti3. Until this
relay is energized, the condensers- 178 and 179
are out of circuit and the filter unit 684 remains
tuned to the selector frequency of this particular
car, so that the relay 160 will respond only to that
frequency.

After the car in question has been thus selected;
the energized relay T13 closes the contacts 182
and 783, thereby connecting the adjusting con-
dengers 178 and 779 in parallel with the filter
condensers §88 and 689. Consequently, the fre-
quency of the filter unit is adjusted to the proper
value for the operation of relay 108 by the phas-
ing pulses. For-example, suppose the selector
frequency of a particular cdr is 3000 and fur-
ther suppose that the output frequency of the
sighal inverter 503 at the transmitter is. 2500.
The filter unit of that car was initially tuned to
3000 cycles for operating the line relay 700 to
connect the car with the sending station.. After
this selection has been made and the relay 700
is-energized, the inclusion of condensers 1718 and
7178 in the filter circuit automatically reduces the
filter frequency to 2500 cycles. The relay 160 will
now operate when the phasing signals come over
on the 2500-cycle carrier tone. -Should the selec-
tor frequency of a car be less than the frequency
of the carrier tone coming from the signal in-
verter 503, the adjusting condensers 7118 and 1719
would normally be in the filter circuit and would
be cut out when the relay 113 is energized.

Summary of the recorder operation

When - the car operator closes the battery
switch 641, the power units 637, 638 and 640 are
energized and the tube filaments in amplifier 28,
frequency standard 639 and inverter 645 are kept
lighted in stand-by condition. The plate circuit
of tube 654 in the amplifier is energized from
the power unit 63T (upon the operation:of relay
T114) and the lighted jewel 129 tells the operator
that the power is on.. In cther words, the oper-
ator only has to turn on the battery to condi-
tion the recorder equipment of his car for receiv-
ing facsimile signals.

When the selector frequency comes in, the line
relay 108 is energized long enough (two seconds
in this case) to charge the condenser 788, When -
the frequency is taken off, the condenser. dis-
charges through relay Ti3 which in turn energizes
the relay 714." These two relays are kept ener-
gized from converter 649 and take over the power
control of the apparatus independently of line
relay 100.

The relay Ti3 energizes the inverter 64% and
the frequency standard 639, whereby the relay
115 is energized and the power motor 241, the
blower motor 468 and the stylus mctor 321 are set
in operation. o

The energized relay 715 releases the cam as-
sembly CS to close the wrapper 172 and the ener-
gized relay 114 operates the solencid 357 to con-
nect the half-nut 353 to feed screw 233. The
paper is now supported in cylindrical form ready
for recording and the scanning carriage K starts
moving forward. ‘But the styius 280, be it noted,
is still held back.

The foregoing operations take place automati-
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cally during the two-second no-tone interval
following the cessation of the selector interval.

- 'When the phasing marks come in, the con-
denser 108 is again charged but this time for a
brief interval and discharges through the relay
111, which operates the phasing magnet 342. The
stylus shaft 306 is now released and rotates in
synchronism with the distant facsimile trans-
mitter to record the received message.

Upon completion of a recording, the carriage
K is pulled back to starting position and releases
the cam assembly CS whereby the following auto-
matic operations take place:

The wrapper 172 is opened by cam 245. The
paper feed roll 266 is operated by cam 244 to
supply the wrapper with fresh paper and project
the recorded sheet out of the wrapper. The
knife solenoid 434 is energized to shear off the
recorded telegram. All relays T18 and 117 and
the parts they control are restored to normal and
the machine stops, waiting for the next signals
from the sending station.

'The battery lead 636 preferably contains a
switch 784 which is held closed by the cover 132
and automatically opens when the cover is re-
moved, as for inserting a new roll of paper. The
open switch 784 disables the magnet 434 and
paper cutter 421.

;' The moment a car is conditioned to receive
facsimile. signals, the radio-transmitter 19 of that
car is automatically disabled until the recording
is over and:the machine is shut down. In Fig.
41 a line 785 connects a relay 786 in the radio
transmitter (9 with the inverter 645. When this
inverter is energized, the relay 786 is operated
and opens its contact 187 which disconnects the
control circuits of the radio transmitter and
thereby prevents its operation. This will be
understood without further egplanation.

- It will be apparent that our facsimile system
as herein set forth is susceptible of various modi-
fications within the scope of the appended claims.
Manifestly, it is not essential that all the various
features of novelty comprising. our invention
shall be embodied in the same system, for certain
features can be used advantageously without the
presence of others,

-Concerning the automatlc recorder - herein
shown we call attention to the pending applica~-
tion of R. J. Wise, Ser. No. 609,756, filed August
9, 1945, for Facsimile Recording Apparatus, which
includes a flexible wrapper for shaping a meas-
ured length of recording paper into cylindrical
form by closing the wrapper. We do not, there-
fore, claim that idea broadly in this case where
we limit ourselves to improvements over the Wise
recorder. .

We claim as our invention:

1. A radio facsimile telegraph system coms-
prising a transmitter and a plurality of receivers,
a device at the transmitter for sending out a
plurality of different steady selector frequencies,
means at the transmitter for sending out phasing
signals over a carrier frequency which is differ-
ent from said selector frequencies, a filter unit
in each receiver tuned to be energized only by one
of said selector frequencies, a relay in each re-
ceiver adapted to be operated in response to the
energizing of the associated filter unit by its
selector frequency, and means for automatically
conditioning the circuit of said relay so as to be
energized by said phasing signhals, said condi-
tioning means including connections for adjust-
ing the resonant frequency of said filter unit to
the carrier frequency of the phasing signals, a
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recorder embodied in each receiver, means re-
sponsive to the operation of said relay when ener-
gized by said selected frequency to connect power
to said recorder and means responsive to the
operation of said relay, when energized by said
phasing signals, for rendering the recorder re-
sponsive to transmitted signals.

2. In a facsimile telegraph system, a trans-
mitter having facsimile scanning mechanism,
means in said transmitter for generating a steady
selector signal frequency, means for generating
phasing signals, timing means for limiting the
duration of said selector signal frequency to a
prescribed interval, said timing means operating
to initiate operation of said phasing signal gener-
ating ineans a predetermined interval after inter-
ruption of said selector signal freguency for send-
ing out phasing pulses, in combination with a
facsimile recorder provided with a relay ener-
gized at successive intervals in response to said
selector signal and said phasing pulses, and appa-
ratus controlled by said successive operation of
said relay for placing said recorder in phased
synchronism with said transmitter.

3. In a facsimile telegraph system, a trans-
mitter having a rotary copy holding cylinder, a
motor for operating said cylinder, a scanning
carriage associated with said cylinder, a starting
switch, a relay energized by the closing of said
switch, connections whereby the energizing of
said relay causes said motor to drive said cylinder,
a second relay automatically energized by the
operation of said first relay, means controlled
by the second relay to actuate said earriage, and
a timing device and means controlled thereby for
causing the operation of the second relay to
occur automatically after a certain time follow~
ing the operation of the first relay.

4. A facsimile telegraph system including a
sending station and a receiving station adapted
to be placed in operative communication, said
sending station having scanning mechanism and
said receiving station having recording mecha-
nism, g starting switch and a plurality of relays
at the sending station, a timer operatively con-
nected with said relays, means actuated by said
switeh for initiating operation of said timer, con-
trol circuits interconnecting said timer with said
relays in a manner to effect operation of said
relays in automatic sequence at timed intervals,
apparatus at the sending station controlled by the
successive operation of said relays for automati-
cally sending a selector signal over the com-
munication channel for a first predetermined
timed interval and after a second predetermined
timed interval operating said scanning mech-
anism to transmit facsimile sighals, a device at
the receiving station responsive to said selector
signal, and apparatus at the receiving station
controlled by the continued operation of said
device for said first timed inferval and operated
in part during said second timed interval for auto-
martically placing said recording mechanism in
condition to record facsimile signals.

5. A facsimile telegraph system comprising a
sending station and a receiving station, means at
the sending station for generating a steady selec-
tor frequency of a certain duration, and appa-
ratus at the receiving station automatically re-
sponsive to said frequency for placing said sta-
tion in operative communication with the send-
ing station, said apparatus including a condenser
having a charging time of the order of magnitude
of- said certain duration, means for applying a
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charging current to said: condenser during: the

transmission of said frequency and means- for
automatically discharging said condenser upon
the cessation of said. frequency and a controlling
device responsive: to. said. condenser discharging
current for conditioning said recorder for opera-
tion. )

6. A facsimile telegraph system comprising: a
transmitter and a- receiver adapted to be con-
nected: through a.communication. channel, said

transmitter having scanning mechanism and: said:

receiver having mechanism for recording the
seanned.subject matier, & driving motor for said
recording: mechanism, means at the transmitter

for: generaving a selector frequency of definite

duration and sending it over: said channel to the
receiver, contrel circuits at the receiver includs
ing a.condenser and a relay, connections whereby.
said condenser is charged in response. to. said
selector frequency and automatically discharged
through: said relay upon cessation of said. fre-
quency, and means responsive to the operation:
of:said relay for energizing said motor.

7. A facsimile telegraph. system comprising 2
transmitter, a-device in said transmitter for gen-
erating. o selector signal of definite duration, a

recorder having apparatus responsive to said
selector signal for automatically making said

recorder operative to record facsimile signals
coming from sald transmitter, said recorder hav-
ing an amplifier output circuit in which a record-
-ing stylus-is connected, and. connections for auto-
matieally grounding $he stylus for the duration
of said selector signal.

8. A facsimile telegraph system. comprising a
transmitter, apparatus in seid transmitter for
generating two setg of electric impulses of pre~
determined duration and automsatically spaced
a certain interval apart, a recorder operatively
connected with said transmitter, said recorder
having. & flexible member adapted to be closed
inte cylindrical form and normally open to re-
ceive-a. recording blank, mechanism for closing
said member to support the received blank in
the form of a paper cylinder, a rotary electric
stylus for seanning. the inside surface of said pa-
per cylinder, a synchronous motor for rotating
said- stylus, connections operated in response to

o

the first set of said impulses for operating said

mechanism and energizing said motor, means
for normally locking said stylus. against rota-
tion by the energized motor, and a magnet en-
ergized in response to the second set.of impulses
for operating said member to release the stylus,
wherehy the recorder is automatically placed in
operative condition and phased with the trans-
mitter,

9. A facsimile recorder responsive to suc-

cessively received control sisnals and message

sipnals, said recorder having g flexible wrapper
normally: open to receive a recording blank;

mechanism for operating said wrapper to closed’
and open pogitions, said wrapper when closed

being adapted: to support a blank in cylindrical
form for scanning, a power driven cam for con-
trolling the operation of said mechanism, an

electromagnet responsive to' said control signals.

for controlling the operation of said cam to ef-
fect the clesing of said wrapper by said mech-

anism prior to the receipt of said message. sig~
nals, and means in said recorder for automati--

" eally conirolling said cam at the end of a re-
cording. cycle to effect the: opening of said wrap-
per by said mechanism.

10; ‘A facsimile recorder having a rotary shaft
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a: recording: stylus mounted:on said shaft; a mo=:
tor for operating said shaff, a device for nor-
mally holding said shaft locked: against. rata-
tion, a. magnet adapted. when energized to. op=
erate said device for releasing the shaft, con-
nections for normally grounding the stylus, and
means for automatically removing. said. ground:
actuated by the operation of said device: to: shaft:
releasing position. ‘

11. A facsimile machine having a scanning
shaft; an electric motor for operating said. sha"ft;‘.
an electromagnet having an armature which:nor-
mally holds said shaft locked against the turn-
ing movement of said motor, a-source of current
of a value insufficient to operate said magnet, a
circuit including said source and said magnet;,
a normally open switch in said eireuit, a conw
denser’ connected to-said source of currént and
adapted to be charged thereby, means for clos-
ing said.switch at a predetermined moment, and
connections: whereby the closing of said switeh
automatically discharges the condenser threugh
the magnet winding to operate said armature
and release the scanning shaft for rotation, said
current being of a. value sufficient to hold said
armature in operative position in the closed po-
sition of said: switeh.

12, A facsimile recording machine having ‘&
flexible wrapper for holding & length of paper in
cylindrical formi for recording, connections for
opening ang closing said-wrapper, a device for
feeding a measured length of paper from a; con-
tinuous-supply roll inte the open wrapper, means
for recording on the itiner surface of the: sup=
ported blank when the wrapper is- closed; means
for operating said connections to-open thie:wrap-
per at the close of a recording cycle; means for
cperating said paper feed device: upon opening
of the wrapper to project the recorded: sheet out
of the wrapper and feed a fresh blank into the
wrapper, a. cutting member, means for auto~
matically actuating said eutting member after
said paper feed opération to cut off the recorded
sheet, and means- for mtemuptmg the: operation:
of said connection: with the wrapper held ity open:
position.

13. A facsimile recorder having' ‘a- flexible
wrapper normally open to-receive & recording
blank, a device for feeding a definite length: of

5. recording blank from a continuous supply roll

into' the open wrapper, mechanism for: closing
and opening said wrapper, said wrapper when:
closed: being .adapted to support said length of
blank in cylindrical. form, scanning apparatus.
for a biank in the wrapper, a pawer shaft for said
apparatus, a cam assembly frictionally mounted
on said shaft and normally locked against ro-
tation, means for automatically releasing. said
cam assembly at the bezinning and at the end
of a recording cycle, connections: whereby the
release of said cam assembly at the beginning of
a recording. cycle operates sald mechanism-: to
close the wrapper, connections whereby the re~
lease of said cam, assembly at the end of a re-

. cording cycle opens -the wrapper and operates

said blank feed device, and.a: shearing member
automatically 'wtuated after the blank feed op~
eration for cutting off the recorded. section: of
the blank.
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